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TO THE RIGHT HONOURABLE THE LORD SEYMOUR, 
CHIEF COMMISSIONER OF WOODS. 



My Lord, 

I have the honour to submit to your Lordship the Report of the 
experiments on the process of distilling peat, with a view to ascertain 
the practical advantage of that process, which, in pursuance of your 
Lordship’s instructions, have been conducted in the Museum of Irish 
Industry, in order to afford satisfactory information on the subject. 

Trusting that the manner ill which the investigation has been carried 
on, and the conclusions arrived at in the Report, may appear satisfactory 
to your Lordship, 

I have the honour to be, my Lord, 

Your obedient servant, 

ROBERT KANE, 

Director of the Museum of Irish Industry. 
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REPORT 



ON 

THE NATURE AND PRODUCTS OF THE PROCESS OF THE 
DESTRUCTIVE DISTILLATION OF PEAT. 



Applications having been made by foreign authorities, and by indi- 
viduals interested in industry in Ireland, for information regarding those 
processes for converting ordinary peat into valuable commercial pro- 
ducts, to which public attention had been so strongly directed by the 
statements made in Parliament and elsewhere, the propriety of having 
such experiments instituted as should afford that information was 
brought under the notice of the Right Honourable the Chief Commis- 
sioner of Woods, on the suggestion of his Excellency the Earl of 
Clarendon ; and his Lordship’s sanction having been received to pro- 
ceeding with the inquiry, the experimental examination of the conditions 
of that process, and of its products, was undertaken and completed by 
the chemical officers of the museum under my direction ; and I have the 
honour now to report the results ot that inquiry, as well as the conse- 
quences therefrom deducible. 

The process in question, for distilling peat on such a scale as to form 
a department of manufacturing industry of national importance, has its 
origin in the special proposition patented by Mr. Rees Reece, to distil 
the material by the heat, generated from its own combustion in high 
blast furnaces, nearly similar to those used in the iron-smelting districts. 
An investigation of the nature and circumstances of such a process should 
however include two essentially distinct features : the one the scientific 
examination of the results of the process of destructive distillation with the 
material, peat, which had not, under that point of view, hitherto obtained 
much notice ; the other, the essentially practical consideration of the 
economy of that process conducted on a scale of manufacturing industry 
with a view to profit. Of these two subjects of inquiry, although the 
latter is that on which public attention may he most fixed, and for which 
information may be most generally sought, yet it is evident that trust- 
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4 Inquiry into the Phenomena of 

worthy and sufficient data for its discussion can only be obtained by the 
actual circumstances and results of the process having been first deter- 
mined by exact experimental research, and it was therefore necessary to 
commence the inquiry by the study of the phenomena of the destructive 
distillation of peat, and the analysis of its products without immediate 
reference to any special object of manufacturing speculation. 

In this respect it may appear singular that the chemical history of a 
material of so much practical interest should have remained hitherto 
almost unnoticed, but the well understood nature of the peat, intermedi- 
ate to wood and coal, explains the fact of the special history of its 
distillation having been neglected. The phenomena of the destructive 
distillation of wood, and the constitution of its products, had been 
accurately determined by the labours of many chemists, and that process 
conducted on the great scale had led to the creation of extensive manu- 
facturing industries of acid (wood vinegar, pyroligneous acid), kreosote, 
wood spirit (naphtha), wood charcoal, &c. On the other hand, the 
destructive distillation of coal had been long conducted on the great 
scale for obtaining the gas for illumination, and various collateral occu- 
pations had been created by the preparation of the other products of that 
distillation for commercial uses, as sal-ammoniac and sulphate of 
ammonia works, naphthaline and gas naphtha, lamp-black, cements, &c. 
These results so fully indicated to chemists what should be the resulting 
products of distilling peat, that the actual experimenting on that material 
was neglected, except in a few instances, and indeed in a scientific point 
of view, not unjustly, as, during the special inquiries now concluded, but 
few' results of any commercial value have been obtained that are not in 
accordance with and explainable by the fact of the peat occupying in 
uses and composition a place intermediate to wood and coal. 

This consideration of the analogy of constitution of the different 
materials employed as fuels, and the consequent similarity of the pro- 
ducts of their destructive distillation, is of importance as it indicates the 
differences in the results of distilling peat, or wood, or coal, to be not in 
the nature but in the relative proportions of the products. It is thus of 
importance to recollect in reference to subjects subsequently to be con- 
sidered, that the essential and characteristic feature in the processes for 
distilling peat is not the obtaining of new products, but for obtaining the 
same bodies that had been hitherto obtained from coal or wood, by 
means of a cheaper and more abundant material, and at a price so much 
reduced as to bring them into the market under circumstances sufficiently 
favourable to create a new and lucrative industry. 

Such being the general nature of the processes into which it was con- 
sidered desirable to inquire, I shall proceed to notice the means taken to 
arrive at satisfactory' conclusions. It was necessary to regard 
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1. The selection of the material to be operated on, in order that the 
specimens obtained should fairly represent the peat from every important 
locality, and of every characteristic variety. 

2. The determination of the phenomena and results of the distilla- 
tion of the peat in closed retorts, so as to ascertain the nature and 
quantity of the coke (peat charcoal), as well as t he other products. 

3. The determination of the phenomena and results of the distilla- 
tion of the turf with air-blast, so as to burn the coke and represent the 
conditions of the manufacturing process proposed. 

4. The separation and special examination of the several products, 
supposed to possess commercial value. 

5. The discussion of the economic conditions of those processes, as 
compared with the processes by which similar products are obtained 
from other sources than peat. 

For the objects of the present Report I have thought it most proper to 
place in an Appendix the detailed descriptions of the varieties of peat 
operated on, the tables of their constitution, the description in detail of 
the several series of experiments, and tables of the results, and the 
discussion of the analytical processes by which the various products 
were separated from one another and their quantities determined. Re- 
ferring, therefore, for details, to the Special Report, drawn up with the 
assistance of Dr. William Sullivan and M. Alphonse Gages, the 
chemical officers of the museum, I shall in this Report limit myself to a 
more general notice of the course pursued, and of the conclusions to 
which the results obtained in the inquiry have been found to lead. 

The inquiry being carried on in Dublin rendered the selection of 
characteristic varieties of peat peculiarly easy. The varieties of turf 
employed, in all twenty-seven kinds, were selected so as to represent as 
well diversitiesy.of constitution as differences of locality. In regard to 
constitution, three principal varieties were examined : the dense black or 
dark brown variety, which forms the lower strata of the deeper bogs, 
and which approximates closely to coal in composition ; the upper or 
surface turf, which is almost pure moss and hog plants unaltered ; and 
the intermediate moderately dense brown peat, in which the vegetable 
structure is quite evident, but the individual plants can no longer be 
separated. The peculiar differences in the results of the distillation of 
these several kinds of peat will be found fully illustrated in the special 
tables ; but were found to be upon the whole confined within such narrow 
limits, as that for technical objects the produce of the distillation of the 
several varieties of peat may be considered to be almost the same. 

The specimens operated on having been thus selected, so as to repre- 
sent all important qualities of peat, and also all of the localities in which 
peat occurs under circumstances favourable to manufacturing industry. 
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it may reasonably be expected that the results obtained may fairly be 
considered as applicable to any form or kind of the material that is 
likely to be employed for industrial objects in this country. 

It being important that in an inquiry such as the present, the nature 
of the material operated on should be determined with full accuracy, 
there was instituted prior to the distilling processes, a complete analysis 
of each variety of peat to be employed. These analyses had mainly 
for object — 1, To determine the amount and nature of the mineral 
ingredient of the peat ; 2, to determine the amount and quality of coke 
to be expected from its perfect carbonization ; and 3, to ascertain by 
its exact organic analysis, the proportions of its ultimate elements in 
order to check the quantity of ammoniacal products of its distillation 
against the proportion of elements of ammonia which the peat actually 
contained. This investigation of the chemical composition of peat, and 
of peat ashes from various districts, will be found in an agricultural point 
of view of considerable interest, as not merely the practical utility of the 
peat ashes themselves as manure, but the application of the peat char- 
coal, either by itself or as a recipient of animal manures, will be found 
very materially influenced by the nature and amount of those ashes, of 
which, however, we had obtained hitherto singularly little information 
of a trustworthy kind. 

The sources, qualities, and chemical composition of the organic and 
the mineral portions of the peat having been thus determined, the next 
step in the inquiry was to ascertain the precise results of the destructive 
distillation carried on in close vessels, so as to collect all the products for 
examination, and observe all the phenomena of the process. To effect 
this a furnace was constructed nearly on the plan of the apparatus for 
preparing gas by distilling coal. An iron cylinder was laid horizontally, 
with the flame-bed and flues so disposed that the entire cylinder could 
be made red-hot. At the front of the cylinder the charge was intro- 
duced, and from the upper part in front a tube passed, carrying the pro- 
ducts of the distillation to the condensing apparatus. As it was the 
object to obtain separately the products of different volatility and differ- 
ent natures, the condensation was effected by a series of large tinned- 
iron vessels, immersed in water, like a series of Wolf’s bottles, and from 
the Iasi vessel the tube passed to a worm contained in a barrel supplied 
with cold water. In no case was the water in this barrel sensibly 
warmed, the previous refrigeration having been complete, but the worm 
was. found very useful in arresting small portions of the condensed 
liquids which were carried forwards mechanically by the current of o-as, 
and were collected in a small vessel attached where the worm issued 
from the barrel, and provided with a stopcock for their removal; at the 
extremity of the tube the gases finally issued, and were generally set on 
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fire as the most simple means of getting rid of them : proper observa- 
tions as to their combustibility and constitution being of course made 
from time to time. 

All the further details as to the construction of the apparatus, and the 
management of this process, will be found given in the appended special 
reports. I shall confine myself here to the general results. The object 
being to ascertain the necessary facts regarding the products of com- 
mercial value, the following was the course pursued : — 

Specimens of turf representing the several ordinary varieties were 
separately experimented on, and the results examined. 

The products of the distillation were collected as — 

1. Charcoal. 

2. Tar. 

3. Watery liquids. 

4. Gases. 

The relative quantities produced by 100 parts of peat were found to be — 



Average. Maximum. Minimum. 

Charcoal. . . 29*222 ... 39-132 .. IS‘973 

Tarry products . . 2*787 .. 4*417 . , 1*462 

Watery products . 31*378 .. 38*127 .. 21*819 

Gases . . . 36*616 .. 57*746 .. 25*018 



The peats yielding those proportions of products had been found to 
contain previous to distillation, as dried in the air, a quantity of hygro- 
metric moisture, and to yield a proportion of ashes in 100 parts as 
follows : — 

Average. Maximum. Minimum. 

Moisture . . 19-71 .. 29*56 .. 16-39 

Ashes . . .3-43 .. 7*90 .. 1*99 

The details of these examinations and the tabulated results will be found 
in the Appendix. 

The several products of the distillation thus carried on were next 
specially examined for the several materials of which the quantities and 
commercial value had been the principal sources of the public interest 
of this inquiry. The description of the processes by which these bodies 
were separated from each other and their quantities ascertained, will be 
found in tile special reports appended. The inquiry having reference, 
however, to the technical objects of the process, was carried on by ex- 
amining the produce of 

I. Tar, for — 1. Volatile oils, 

2. Fixed (less volatile) oils. 

3. Solid fats, or paraffine. 

4. Kreosote. 
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II. Watery liquids for — 1. Acetic acid. 

2. Ammonia. 

3. Pyroxylic spirit. 

III. Gases — For illuminating and heating power. 

The following numbers will indicate the results obtained in average. 
All the details of the processes of separation, and the numbers of the 
individual experiments will be found in the special reports. 

In seven series of distillation in close vessels, there was obtained from 
100 parts of peat — 





Average. 


Minimum. 


Maximum. 


Ammonia 


. 0-268 


0-181 


0-404 


or as 


Sulphate of ammonia . 1*037 


0-702 


1-567 


Acetic acid 


. 0-191 


0-076 


0-286 


or as 


Acetate of Lime 


. . 0*280 


o-lll 


0-419 


Pyroxylic spiiit 


. 0-146 


. . 0-G9-2 


0-197 


Volatile oils . 


. 0-790 


0-571 


1-262 


Fixed oils 


. 0*550 


0-266 


0-760 


Paraffine 


. 0-134 


0-024 


0-196 


It is thus seen 


that the proportions of those products 


vary within 



wide limits, which are determined by differences of quality of the turf or 
temperature in the distillation. The precise degrees of influence exer- 
cised by each of these causes will be noticed specially hereafter. 

Several trials -were made to determine the amount of kreosote present 
in the tar, but although its presence could be recognized, its proportion 
was so minute as to render its quantitative estimation impossible. This 
circumstance constitutes an essential distinction of peat-tar from wood- 
tar, and indicates for the former an inferior commercial value, as the 
presence of kreosote, now so extensively employed, is an element in the 
estimate of the price of the tar obtained by distilling wood. 

It will be understood that the materials indicated in the foregoing 
table by the names ** fixed and volatile oils” are in reality mixtures of a 
variety of chemical substances of different volatilities and compositions — 
generally carbo-hydrogens — of which the further separation would be a 
labour of purely scientific curiosity, without having any bearing upon 
the objects of the present report. Although therefore, those liquids 
were carefully examined, and observations made regarding their chemi- 
cal history, I shall not embarrass the present report by reference to 
them in any other point of view than as products of destructive distilla- 
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tion whose properties, analogous to the highly volatile and to the fixed 
oils, respectively, may give them a commercial value such as has been 
represented. I may remark also, that as a purely scientific question, 
the true nature of the solid fatty product is of much interest. The 
name paraffine has been given to this body, but in some of its charac- 
ters it appears to deviate from those of the true paraffine, as described 
by Reiehenbach to be obtained from wood-tar ; those differences should, 
however, not contravene its commercial uses. 

The inquiry so far carried on sufficiently established that the 
peat by destructive distillation in close vessels yielded the several pro- 
ducts that had been described, and were identical, or closely analo- 
gous to those afforded in the distillation of wood or coal. The process 
in close retorts, however, being not at all that proposed or economically 
practicable for commercial purposes, it was necessary to proceed to 
determine whether the same varieties of peat, beiug distilled in a blast 
furnace, with a current, of air, so that the heat necessary for the distilla- 
tion was produced by the combustion of the peat itself, would furnish 
the same products, and whether in greater or in less quantities than in 
the process in close vessels. 

For this purpose, the cylinder which in the former series of experi- 
ments had been set horizontally in the furnace, was placed surrounded 
by brickwork vertically, its mouth projecting a little at fop, so that the 
tube for conveying away the products of the distillation passed horizon- 
tally from the top of the brickwork casing to the condensing apparatus. 
Near the bottom of the cylinder the brickwork left a space where the 
cylinder was perforated by an aperture l£ inch diameter, to which tile 
tube of a large forge bellows was adapted. The arrangement thus 
represented nearly the construction of an iron cupola. The cylinder 
being charged with peat, of which some fragments were first introduced 
lighted, and the blast being put on, the combustion spread, and the 
cover of the cylinder being screwed down, the distillation proceeded, the 
products passing with the current of air into the series of condensing 
vessels, and the gases and air finally being conducted by a waste pipe to 
the ashpit of a furnace where they were allowed to escape. 

By this means there was obtained, on a moderate scale, a satisfactory 
representation of the condition of air-blast distillation of peat which has 
been proposed as the commercial process. In so carrying it on several 
interesting observations were made which will require to be noticed here in 
a general point of view, referring to the special report appended for details. 

First, as to the nature and quantities of the products. The specimens 
of peat operated on were selected as similar to those employed in the 
former series of which the results have been quoted, and the products 
similarly treated were found to be, from 100 parts — 
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Average. Maximum. 

Watery products . 30-714 .. 31'67S 

Tarry products . . 2-392 .. 2-510 

Gase s • . - 62-392 .. 65-041 

Ashes . . . 4.197 .. 7 . 226 



Minimum. 

29-818 

2-270 

59-716 

2-493 



These several products having- been further examined, as in the former 
case, gave, from 100 parts of peat — 



Ammonia 


Average. 

. 0-2S7 


or as 


Sulphate of ammonia 


. 1-110 


Acetic acid . 


. 0*207 


or as 


Acetate of lime 


. 0-305 


Pyroxylic spirit 


. 0-140 


Volatile oils . 


. 1-059 


Paraffine 


. 0-125 



Maximum. 


Minimum. 


0-344 


0-194 


1-330 


0-745 


0-268 


, 0-174 


0-393 


. 0-256 


0-158 


0-106 


1-220 


0-946 


0-169 


0-086 



It is now important to compare these average results with those of 
the former series obtained by distillation in close vessels; we obtain— 



Ammonia . 


Average produce from 
close distillation. 

. . 0*268 


Average produce by 
air-blast distillation. 

0*287 


or as 


Sulphate of ammonia 


. 1-037 


1-110 


Acetic acid 


.0-191 


0-207 


or as 


Acetate of lime . 


. 0-280 


0-305 


Pyroxylic spirit . 


. 0-146 


0-140 


Oils 


. 1-340 


1-059 


Paraffine . 


. 0-134 


0-125 



More detailed comparative tables will be found appended; and it is 
thus seen that, notwithstanding the apparent differences in the nature of 
the process, and the construction of the apparatus, there is really no 
serious different* in the results; the products being the same, and not 
differing more ill proportional quantity, whether obtained by close or by 
blast distillation, than different experiments made with the same appa- 
ratus differ amongst one another. 

There is thus obtained the very important consequence that we may 
adopt as applicable to the blast distillation process all the investioa- 
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tions made regarding the products and circumstances of the process in 
close vessels, and it is easy to understand why it is so. The blast of air 
entering the bottom of the cylinder burns the portion of the peat with 
which it comes immediately into contact, and the heat so produced acts 
as the heat of an external fire should have acted to carbonize and dis- 
til the portion of peat lying immediately above ; there is thus in the 
upper part of the furnace a simple distillation and cokeing of the peat , 
but in the lower part a combustion of the peat charcoal as it descends- 
This latter is, therefore, the fuel of the operation, and is used in the most 
direct and economical manner, as the coke is used in the cupolas or 
hi<rh furnaces of an iron-works. 

°lt was found, however, that the volatile products of the distillation 
being in this case intermixed with so large a quantity of air and per- 
manent gases, the condensation of the vapours became far more difficult 
than in the process with the closed retort ; and in the first experiments 
it was found that very little tar was obtained, and the aqueous liquor 
was strongly acid, a re-action never observed with the process in close 
vessels : traces only of pyroxylic spirit was obtained, and altogether the 
volatile products appeared to have escaped condensation. It was, there- 
fore, found to be necessary, in order to obtain trustworthy results, to 
provide additional means of condensation, not merely by cooling the 
products, but by washing the gases evolved, so as to separate the other 
products diffused through their volume. This was successfully accom- 
plished by washing the gases evolved by contact with a considerable sur- 
face of cold water before escaping to the chimney. 

There will be found in the special report some interesting details as to 
the presence of certain bodies, associated with the more important pro- 
ducts, and which may be considered accidental, as having their origin 
either in unessential conditions of the process, or in the accidental pre- 
sence of substances in the peat employed. Thus, in almost every case, 
the oily products were found to be contaminated by the presence of a 
quantity of sulphur, derived from gypsum or from iron pyrites in the peat. 
This sulphur gave to the oily products a disagreeable odour, especially 
if burned ; and its removal required careful and peculiar chemical 
management. Similarly the quantity of ammonia obtained in the 
watery liquors was liable to variation, according as the proportion of 
azotized oily bodies changed with the circumstances of the distillation, 
as the peat, in its volatile tarry products, contained the same organic 
bases, rich in nitrogen, and capable of giving ammonia when decomposed, 
that are found in the coal gas tar. . ...... 

Another peculiarity in the results of the air-blast distillation is one 
which may be found of importance in case the process becomes com- 
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mere, ally employed. Among the products of the distillation is the 
butyric acid, an acid of animal origin (in butter), but also of occurrence 
a f. a product of peculiar fermentation. It is of very high interest to find 
tins acd associated with the acetic acid, when produced by destructive 
distillation, but it is remarkable that it is produced in much larger quan- 
tities m the air-blast distillation, than when the process is carried on in 
close vessels. In the former case its proportion is such as to affect 
materially the characters of the acetic acid, from which its perfect sepa- 
ration is by no means easy. I am not aware what processes may have 
been Revised for the purification of the rough acetic acid in the works 
projected by Mr. Reece ; but it is certain that even more special attention 
will be necessary than in the case of the similar acid obtained by the 
distillation of wood. 

Itmaythus finally be concluded that so far as the nature and quantities 
of the substances reported by Mr. Reece to be obtainable by the distil- 
aUon of peat m air-blast furnaces, there appears no doubt of the 
feasibility of the results he proposes to obtain. It is, however, also 
found that there are associated with these products others which are 
impurities. Whose separation may be difficult, and requiring special 
piocesses which ivill deserve to be taken info account in considering the 
applicability of Mr. Reece's processes on the great scale. 

Commercial Application of the Process.— Ln 1849 Mr. Reece, having 
l-ought his experiments on the destructive distillation of peat to a satis- 
actory issue, patented his invention of the process of distilling peat in 
n air-blast, and thereby obtaining certain products. His published 
specification will be found in the appendix, and it will be seen that he 
damns— first, causing peat to be burned in a blast, so as to obtain inflam- 
mab e gases and other products ; secondly, obtaining products of peat 
w uch be terms paraffine and liquid paraffine, by operating on tar m 
pitchy matter produced from peat as described. Mr. Reece’s patent 
includes he description of the furnace and condensing apparatus he 
proposes to employ, but does not claim any particular construction. 

in order to be able more satisfactorily to compare the results of Mr 
eece s operations with those of the experiments conducted under my 
own superintendence, I communicated to him the fact of my being 
engaged with the present inquiry, and invited him to afford infort 
illation on some points which I suggested. I have to thank Mr Reece 
for his immediate and satisfactory attention to my request; and I have 
I ced in the appendix copies of my application and of his reply, to which 
I shall here only make general references. 

The experiments which were carried on at Newtown Crommelin, in 



Printed image digitised by the University of Southampton Library Digitisation Unit 




Commercial Application of the Process. 



13 



I he north of Ireland, by Mr. Reece, for the purpose of determining tile 
commercial utility of his process, as referred to in his replies, have ap- 
parently afforded all the practical evidence that had been obtained by 
him of the amount and nature of the products. In the prospectus 
of the company proposed by Mr. Reece these experiments were quoted, 
and reported to have been superintended by Dr. Hodges, Professor 
of Agriculture in the Queen’s College, Belfast ; and, being desirous 
to obtain the fullest information as to their nature, I addressed to Dr. 
Hodges some inquiries, to which he obligingly replied. His answers 
will be found appended, and I shall refer to them on occasion. We 
have thus in the practical results of the distillations at Newtown Crom- 
melin the grounds of the calculations of quantities of produce, which 
Mr. Rees Reece has put forward, and they may be thus directly com- 
pared with the results of the investigation conducted in the laboratory of 
the Museum. 

Tlie quantities and nature of the products, as certified by Dr. Hodges, 
in the one trial which he superintended, compared with the Museum 
average results reduced to the same standard (Dr. Hodges’ acetic 
acid having been 25 % of real) are — 

Museum. 

From 100 

From a ton. parts. 

. 24- I 8 !r lbs. .. 1*110 

. 4|.lbs. .. *201 

. 50qoz. . . -140 

, 53|lbs. .. 2-390 



Professor Hodges. 

From 100 

From a ton. parts. 

Sulphate of ammonia . 22f lbs. . . 1 ' 000 

Acetic acid real hydrated 7ilbs. .. '328 . 

Wood naphtha . . 83£oz. .. *232 

Tar .... 99£lbs. .. 4*440 . 



It hence is evident that the quantity of ammonia obtained at New- 
town Crommelin is rather under that obtained at the Museum ; but the 
produce of acetic acid, tar, and naphtha, has been found in average 
decidedly inferior to that stated, although the maximum results found 
in particular trials have approximated closely to Dr. Hodges numerical 
results. There having been, however, apparently but a single trial so 
accurately followed up at Newtown Crommelin, it io necessary to 
contrast the results of the Museum experiments more specially with the 
quantitative produce expected by Mr. Reece, as given in the prospectus 
of the company to he formed for working his process. 

Mr. Reece’s statement of the produce from 100 tons of pent distilled 
is compared with the average results of the Museum trials in the fol- 
lowing table : — 
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From 


Statement in 
Mr. Reece’s 


100 parts of peat. 


prospectus. 


Sulphate of ammonia 


. 1*000 


Acetate of lime 


•700 


Wood naphtha 


•185 


Paraffine 


•104 


Fixed oils 


•7141 


Volatile oils 


* 357 



Average results of 
Museum trials by 
blast process. 

1-110 

•305 

•140 

•125 



1-059 



From this comparison it is evident that the quantity of ammonia obtained 
is rather greater than that expected by Mr. Heece ; secondly, that the 
quantity of paraffine and of oils may be considered the same ; thirdly, that 
the quantity of wood-napthha expected by Mr. Reece is more than we 
obtained in average, but not more than was obtained in some Museum 
trials. That the quantity of acetate of lime expected by Mr. Reece is 
more than double that which was in average obtained in the Museum, 
unless the commercial acetate of lime calculated for by Mr. Reece shall 
contain such excess of lime, &c.,as shall render its weight double that which 
the pure article, calculated in the result of the Museum trials, should 
have. This latter circumstance may possibly explain the difference. 

It may, therefore, be admitted that the statements made as to the 
quantities of those bodies obtainable from peat have not been ex- 
aggerated, and, indeed, are such as should immediately be inferred to 
be obtainable from a body of its constitution, compared with coal and 
wood. 

It being thus determined as to the amount of produce, it remains to 
consider how far the practical circumstances of the operation may 
influence the feasibility of the manufacture on the great scale. On this 
subject, so difficult to decide positively, even in the case of a manufacture 
well understood and practised, when it has been introduced to a new 
locality, it becomes impossible to arrive at absolute conclusions where 
the manufacture itself is one of novel character, involving numerous and 
complex collateral operations, and is proposed to be established in 
localities and amongst populations unaccustomed to manufacturing 
industry. I can, therefore, in this report only notice in very general 
terms some conditions of Mr. Reece’s processes, which, as it appears to 
me, will be found materially to influence the cost of production of the 
several substances which it is proposed to bring to sale. 

Mr. Reece’s patent, it will be observed (Appendix, p. 23), is merelyfor 
the application of the blast of air to obtain, by distillation, the tarry and 
gaseous products of the peat. But, as first obtained by distillation, these 
products are all in a condition excessively impure; and there will be 
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required for their separation and purification special and complex che- 
mical operations. The distillation of the peat must, in facf, be looked 
upon as only the means of obtaining what are, in reality, the raw 
materials of a number of chemical manufactures, just as by the distilla- 
tion of coal there are obtained gas liquor, which forms the basis of a spe- 
cial ammonia manufacture, and gas tar, which gives occasion to naphtha, 
oil, and pitch making, while these are only collateral or waste products 
compared with the gas and coke on which alone the managers of gas 
companies find it worth while to fix their own attention. 

These materials, however, obtained as residues of more important 
manufactures of charcoal and coal gas, must he considered as in them- 
selves having but very inferior commercial values, and the price of the 
product obtained from them is almost altogether determined by the 
expence of the subsequent purification and extraction of those products 
in a commercial form. Hence the value of the process in a manufac- 
turing point of view depends on two conditions — 1st, that materials 
shall be supplied at an extremely low or nominal cost ; and 2nd, that 
there snail be such economy in the processes of manufacture as that the 
final cost shall be below that of the same products as now made. It 
is evident that in the distillation of a quantity of peat to obtain tar, 
ammonia, acetic acid, and naphtha, there must be employed a quantity 
of fuel, which, by the process of Mr. Reece, is made to be that actually 
under distillation, which, as it cokes and descends in the furnace, is 
burned by the blast and supplies the heat necessary for the distillation 
of the superincumbent layers. Whether actually all the coke requires 
to he thus burned in each operation cannot be positively asserted until 
the process shall have been continuously carried on, on the great scale ; 
but it would be, as I believe, imprudent to calculate on any portion of 
the coke of the distilling furnace being directly available for any other 
uses, or being a source of independent profit. 

The cost, therefore, of the tar and liquors for the subsequent manu- 
facture will he equal to that of the entire quantity of peat employed, 
together with the cost of erecting, maintaining, and working the distilling 
and condensing apparatus. The arrangement of these latter will, how- 
ever, be probably found to require serious consideration ; the furnaces 
being in form and dimensions similar to the high iron furnaces, and 
being required to constitute, when in action, true gas retorts, air-tight, in 
order that the products may be blown through the condensing appa- 
ratus. It will probably be found that an amount of pressure will be 
required to be used with the blast machinery that may render its expense 
a very appreciable item in the cost of production, as it must be recol- 
lected that, although the proposed manufacture may be represented as a 
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combination of the arrangements of an iron-works with those of a gas- 
works, yet it will be observed that the relations of the products are just 
reversed ; the volatile products of the iron furnace being usually waste, 
whilst in the peat process they are those sought. On the other hand, 
in gas-works the condensible vapours are little valued, and are con- 
densed only to purify the permanent gas, which is the important 
product ; whilst, in distilling peat, the condensible vapours form the 
commercial materials, and the gases have no direct value. There is 
therefore, the grave difference between the condensation in the gas-works 
and in the peat-works — that in the former, provided the gas will burn 
without bad smell, the more it is loaded with carbo-hydrogen vapours, 
and the higher specific gravity it possesses, tile more brilliant light it 
gives and the higher value it possesses. Hence the condensing appa- 
ratus may he the minimum that will remove the gross impurities ; but 
in the peat-works, the gases being of no commercial value, and the con- 
densed products being those to be afterwards sold, everything that 
escapes condensation is a money loss, and the apparatus for effecting 
condensation will require to he of the most perfect description. 

It is quite certain, however, that the condensation can be effected with 
success by means of suitably extended and cooled apparatus; but, con- 
sidering that all the products issuing, at a very high temperature, from 
two furnaces burning together 100 tons of peat every twenty-four hours, 
and accompanied by a current of at least 200 tons of atmospheric air 
(the volume of which may be estimated at 215,000 cubic yards), and 
possibly twice as much, and referring to the difficulties of condensation 
which were felt even in the experiments on a small scale conducted in 
this laboratory, and to the circumstance that at Newtown Crommelin 
the process of distillation went on excessively slowly, bciinr ouly at 
the rate of from l-l to’ 2 tons of peat per diem in the largest ' fur- 
nace that lias been as yet used, it will appear natural to expect that 
the perfect condensation which should afford, on the great scale, the 
realization of the entire products may be found to require apparatus of 
a magnitude very far exceeding anything as yet proposed. 

It therefore requires to be considered that, in the peat-distilling pro- 
cess, the materials from which the commercial products are to he 
obtained will cost the outlay on the peat employed, the charge of 
erecting, maintaining, and workiug the furnaces, and of blast-machinery, 
and of the condensation apparatus ; and these materials, when so obtained, 
are similar to those obtained as residues from wood and coal distil liner 
processes, and available at present, at very low prices, for further manu- 
facturing objects. 

Under these circumstances it must evidently be, in great part, by the 
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introduction of improved and more economical modes of treating those 
new materials, that the manufacture proposed by Mr. Reece can be 
conducted with practical advantage. These improvements do not form 
any part of Mr. Reece’s patent, nor are any of them of individual 
novelty. They consist, as far as I have had an opportunity of judging 
ti'om the communications made by Mr. Reece, and by his answer to 
queries (Appendix, p. 32), in two points — 1 st, separative distillation; and 
2ndly, in the employment, as fuel, of the gases given off from the fur- 
nace. The necessity of the first economy arises from the circumstance 
that the quantities of acetic acid, of ammonia, and of pyroxylic spirit, 
obtained by the distillation of peat are diffused through so large a mass 
of watery liquor, that their separation, after treatment with lime and 
sulphuric acid, respectively, by the ordinary processes of distillation, 
would become tedious and expensive. In this respect, however, the 
adaptation by Mr, Reece of the principle of separative condensation will, 
as I believe, prove highly useful, and in this respect probably secure the 
most economical manner of operating that could well be devised. This 
branch of the operations, however, does not enter into Mr. Reece’s 
patent, being rather connected with the employment of the form of 
rectifying still, invented and patented by Mr. Coffey, of Dublin, some 
years ago. It will certainly be, however, questionable, whether this 
economy, although useful and ingenious, can affect in any very material 
degree the final result of the manufacture, as it regards only one stage of 
the preparation of one or two articles, which are not more specially 
valuable than several others it is proposed to obtain. 

The much more important attempt to reduce the cost of extracting 
from the raw products the several articles proposed in a commercial 
form, and, indeed, of conducting with economy the actual blast -distilla- 
tions, consists in the application as fuel of the gases produced in the blast- 
furnaces by the distillation of the peat ; which gases, as they will issue 
from the extremity of the condensing apparatus, after all the tarry and 
watery products shall have been condensed, should be made by their 
combustion to supply the heat required for all the distillations and eva- 
porations necessary in the several branches of the manufacture, and also 
to heat the boilers for the steam-engines to work the blast-machinery 
and the other machinery of the works. For this purpose Mr. Reece 
has kindly explained to me that it is proposed to carry the gases 
which escape from the extremity of the condensing apparatus into a 
system of underground flues, which shall ramify, as gas-mains ramify in 
the streets of a city, to the several localities of the works where furnaces 
are erected. At the point where each branch-flue opens into its furnace, 
will be adapted a mechanism for regulating the entrance of the gas ; and 
there being, by mean3 of a chimney of great height, a draft of air 

c 
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established, also regulated by mechanism, so that the combustible gas 
and air shall bear a proper proportion to each other, the conditions 
for using the waste gases as fuel should be fully realized in theory. 

The employment of such waste gases as fuel had been long since pro- 
posed in the case of iron smelting-works, where vast quantities of car- 
bonic oxide and other gases escape from the tops of the high furnaces ; 
and those gases had been in many cases successfully conducted to the 
hearths of the puddling and refining furnaces, where their flame served 
to economize a certain quantity of ordinary fuel. Hence the proposition 
of Mr. Reece, to treat in a similar manner the waste gases of the peat- 
furnaces, merits full consideration. It is in theory certainly quite 
possible to effect it. At the same time it must be borne in mind that, 
the economy and practical advantage of the plan has not been found, 
even in iron smelting-works, so absolute as to produce its universal 
or even general adoption, and yet in an iron-works the arrangements, 
are much more simple ; the gas conduits would not require the same 
exact arrangement for supply, and, what is of the greatest importance, 
the gases are used from an iron furnace very hot, and are found to 
require to he so used in order to enable them to serve as fuel. 

The employment of the waste gases as fuel does not appear to be 
considered by Mr. Reece, as in the iron works, an accessory and 
secondary economy, but forms so great an object that, as stated in his 
prospectus, Ct in distilling 100 tons of peat a quantity of inflammable 
gas is obtained, equal in value to 20 tons of coal” — that is to say, of 
nearly equal heating and money value to the entire body of peat by 
which it was produced. This, however, could not be the case, even by 
distillation in close vessels, where all the earbo-hydrogen gases could 
be economised, and becomes quite impossible where the distillation is 
carried on by blast, and the earbo-hydrogen and carbonic oxide must 
issue mixed with the whole volume of nitrogen of the enormous body of 
air that had been blown in, as well as with the very large quantities of 
carbonic acid derived from the distillation as well as the combustion of 
the peat. 

But it appears evident that Mr. Reece calculates on effecting all the 
boiling, evaporating, and distilling operations of the various special 
manufactures by means of these waste gases only, as there is not found 
in his estimate any item for cost of fuel, beyond the actual peat that 
is to be distilled ; and in his prospectus it is proposed to employ the 
gases in even further subsidiary processes, as burning lime, carbonizing 
peat, &c. It does not appear to me that the successful employment of 
those gases could be calculated on to so great, if to any great degree, 
and in the special report there will be found the detailed evidence that 
the gases issuing from the blast retort where the process of Mr. Reece 
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was carried on, were scarcely and only at times at all inflammable, and 
could not be in any way depended on for steady combustion, or a s a 
regular supply of heat. There will be found also the details of experi- 
ments on the combustibility of mixtures of inflammable gases (carbonic 
oxide, and carburetted hydrogen) with such volumes of nitrogen as the 
blast of air should at least supply in Mr. Reece’s process, and the result 
appears to be, that although such mixtures may, by careful manage- 
ment, be set on Are, yet no dependence could be placed upon a current 
of such gaseous mixture burning continuously, and that a manu- 
facturing process requiring heat should not be left dependent on such a 
fuel. 

It will be remarked that I have here spoken of the combustibility of 
those gases, as they issue cold from the extremity of a condensing 
apparatus of a very perfect kind. It is this particular which prevents 
the success obtained in the employment of similar gases in iron smelt- 
ing operations from being a fair analogy. The gases are conducted 
from ihe body of an iron furnace, strongly heated, by short channels 
to the flame-beds of other furnaces, and their combustibility is greatly 
enhanced by — indeed arises from — their high temperature : besides which 
they are used only as subsidiary to already existing fires, being never, 
that I am aware, taken as the only fuel on which important operations 
should be left exclusively to depend. 

It is not my wish to enter into any examination of the minute details 
of the processes of purification and preparation of the commercial sub- 
stances from the raw products of the manufacture. These processes do 
not form any portion of Mr. Reece’s patent, and the only statement 
regarding the plans proposed to be pursued is that in the article on Mr. 
Reece’s project published in Mr. Dickens’ Journal, c Household Words,’ 
(January, 1851) which account, however, Mr. Reece has, in his answers to 
queries, adopted as authentic. There will be found in the description 
of the experiments some facts regarding the action of sulphuric acid on 
the tar from peat, and its power of separating the resins, which will 
render it doubtful whether the process may not be more expensive than 
Mr. Reece would appear to suppose, and in fact whether other modes 
there indicated might, not be found more advantageously applicable 
than that proposed to be adopted by Mr. Reece. 

In reference also to that process, it may he remarked that as some 
million of pounds weight of oily and fatty material are to be bleached 
annually, and that the bleaching is proposed to be effected by means of 
bichromate of potash, a salt of very high commercial value — no item of 
the cost of that salt is given in the estimate of outlay, nor is there any 
notice of its recovery, or of die source, other than ordinary purchase, by 
which it is to he obtained. Yet, operating on such enormous quantities 

c 2 
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it should be taken into account, as, if not recovered in some economical 
manner, it might seriously affect the cost of production of those fatty 
and oily bodies on which so much of the productiveness of the proposed 
manufacture depends. 

There will be found in the report of special details, the facts regard- 
ing the processes for obtaining the paraffine and oils out of the tar, and 
some suggestions by which methods of greater effect than those de- 
scribed as Mr. Reece’s could be employed. The most remarkable 
result, however, is that the resinous bodies which, in Mr. Reece’s pro- 
cesses are separated by means of sulphuric acid, and are rejected as 
valueless, are themselves capable of conversion into paraffine (so called), 
and thus the quantity of that solid fatty material obtained from the peat 
may be rendered much larger than what had been supposed by Mr. 
Reece to be possible. 

I shall not refer to any other circumstances of the cost of purification 
and bringing to marketable form the products of the distillation, as I do 
not feel that it would be within my object to discuss the actual money 
estimates that have been put forward in the prospectus of the Company 
proposed to be established. 

From those considerations of the results of the experiments made in the 
Museum of Industry, and the trials at Newtown Crommelin, and of 
the circumstances of the manufacture of the same products from the other 
species of fuels by processes more or less analogous, it appears to me 
that some general conclusions may be deduced : — 

1. That the quantities of ammonia, of wood spirit, and of so called 

paraffine, fixed and volatile oils, stated by Mr. Reece to be ob- 
tained by distillation from peat, do not appear to be exaggerated, 
as they fall within the limits of the results obtained in the 
Museum laboratory, and approach closely to the average results. 
That the quantity of acetic acid or acetate of lime, stated by Mr. 
Reece and Dr. Hodges, could not be obtained, the result of the 
Museum trials affording but from one-half to two-thirds of the 
expected quantity of that substance. That further the produce of 
paraffine may possibly be rendered much more considerable than 
was stated by Mr. Reece, through a more judicious treatment of 
the resinous materials of the tar than had been proposed by that, 
chemist. 

2. That the distillation with combustion of the peat in the blast 

furnaces must be considered to produce only the raw r materials 
for the subsequent chemical operations, just as in the processes of 
wood or coal distillations, there are produced tar and ammonia, 
and acetic acid, which have long been the objects of manu- 
facture. 
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3. That those materia^ if charged with the total cost of the peat 

consumed, the cost of erecting and working the furnaces, the blast 
engines, and condensing apparatus, and proportion of manage- 
ment, would not appear to be very much more economically 
obtained from peat than they are now obtained from the pro- 
ducts of wood and coal distillation, where they are sold at very 
low prices, and, at least as regards gas tar and gas liquor, in most 
places in Ireland, have been regarded as waste products. 

4. That the principal value of the class of products obtained from peat 

is derived from the cost of tbeir subsequent purification and con- 
version into a commercial form, and that consequently the prin- 
cipal advantage of a new mode of obtaining them must be looked 
tor in the more economical treatment of those materials. 

5. That to this principle the extraction of the paraffine may be an ex- 

ception, it being itself a material new to commerce on a large 
scale, and hence not having its value determined by the compara- 
tive economy of preparation from sources of little value. 

6. That the economies introduced in the treatment of the tarry and watery 

products of peat distillation are reducible to two (so far as I have 
been able to leam) : — 1, the separation of the wood spirit, by 
means of an improved distilling apparatus ; and 2, the 
utilization of the waste gases from the condensing pipes, so as 
to supersede the use of other fuel by burning the gas in jets under 
the steam boilers, tar and acetic acid stills, evaporating pans, &c. 

7. That the former economy cannot he of paramount influence, as it 

affects but one stage of the preparation of a single product, and 
further might be applied in a similar way to lessen the cost of 
production of wood spirit from any other source. 

8. That the latter economy is of the most important character, and 

appears more than any other one condition to influence the pro- 
bable success of the manufacture on the great scale ; that therefore 
the amount of advantage derived from similar employment of 
gases in iron-smelting works will deserve careful comparison, 
and that it will be necessary particularly to take into account the 
difference of combustibility of gaseous mixtures when very hot, 
as when from an iron furnace, and when quite cold, as from the 
condensing apparatus of a peat blast furnace. 

9. That under the circumstances of a manufacture presenting so many 

new and complex processes, which, in analogous branches of 
industry, it is found convenient to separate and commit to different 
and individual interests, and that its conditions, as to the supply 
of peat, require its establishment in localities of hut little indus- 
trial activity, it can scarcely be expected that even as much 
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economy and advantage should be realized as might be expected 
after experience of the same process on a working scale and with 
trained labour. 

10. That although the excessive returns stated by the proposers of the 
manufacture may not be obtained, it is yet probable that, 
conducted with economy and the attention of individual interests, 
the difficulties connected with so great complexity of operations 
would be overcome, and the manufacture be found in practice 
profitable ; and certainly it must be regarded as of very great 
interest and public utility that a branch of scientific manufacture 
should be established, specially applicable to promote the indus- 
trial progress of Ireland by conferring a commercial value oil a 
material which has hitherto been principally a reproach, and 
by affording employment of a remunerative and instructive 
character to our labouring population. 

(Signed) ROBERT KANE, 

Director of the Museum of Irish Industry. 

Sth April, 1851. 
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V. Detailed Description of Processes and Experimental Results, by Sir R. Kane and 
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VI. Tables of Composition and Descriptions of different varieties of Peat. ' 
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No. I. 

Specification of Mr. Reece’s Patent Process. 

To Rees Reece, of London , Chemist , for improvements in treating Peat 

and obtaining products therefrom . — [Sealed 23rd January, 1849-] 

This invention consists, firstly, in causing peat to be burned in a furnace, by 
the aid of a blast, so as to obtain inflammable gases and tarry and other pro- 
ducts from peat ; and secondly, in obtaining products from peat termed pa- 
raffine and liquid paraffine, by operating on tar or pitchy matter produced 
from peat. 

In Plate IV., fig. 1, is a plan view of two blast-furnaces and apparatus for 
carrying out the first part of this invention ; and fig. 2, is a vertical section of 
the same, a, a, are the blast-furnaces, which are lined with cast-iron at the 
upper part ; b, (fig. 1,) is a grating or set of fire-bars ; and c, c, are the blast- 
pipes, for introducing a blast of air beneath each grating b : the pressure of 
the blast of air which the patentee employs, is from two pounds to two pounds 
and a half on the square, inch. Each furnace is provided, at the top, with a 
cover, which is raised when the furnace is to be charged : this is done at 
intervals, taking care that the charge does not descend so low as to go out. 
c/, d, are pipes, leading from the upper part of each furnace, and dipping into 
water contained in the close trough e; and / is a pipe, that connects the 
close trough e with a series of pipes g , which are immersed in the water con- 
tained in the trough h, and form the condensing apparatus, for condensing the 
products from the two furnaces. The gases, on their exit from the condensing 
apparatus, may he collected for use as fuel or otherwise ; and the tarry and 
other liquid products pass into a suitable receiver. The tarry products may be 
treated according to the second part of this invention j and the other products 
maybe made available for evolving ammonia, wood-spirit, and other matters, 
by any of the existing processes. Either hot or cold blast may be employed ; 
but hot blast is preferred to be used when the peat contains much moisture. 
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The patentee doei not confine himkelf to the blast-furnaces or condensing 

apparatus above described, as the construction of the same may be varied ; 
nor does he claim the blast-furnace and condensing apparatus separately as 
new ; — the first part of the invention consisting in causing peat to be burned 
by the aid of blast in a furnace, so as to evolve and collect inflammable gases 
and tarry and other products from peat. 

The second part of the invention consists in obtaining paraffine and liquid 
paraffine in the following manner: — The patentee takes tar, obtained from peat 
in the way above described, or by distillation, and, having freed the same from 
water, he puts it into a still and distils off about half the quantity at as low n 
temperature as it will come over ; he then distils over the residue into a second 
receiver. The products in the second receiver will consist of paraffine, liquid 
paraffine, and a small quantity of volatile hydrocarbons. The paraffine is in 
the state of crystals, which are separated from the liquid paraffine by means of 
hair or other fine sieves ; then the crystals are melted and run into moulds, 
about two inches deep ; and the cakes, thus obtained, are subjected to pressure, 
in the manner of pressing stearine, in order to separate the more fluid portion 
therefrom. The hard product is of a dark yellow colour; to remove which, 
it is distilled, the product received into moulds, and the cakes, so produced, 
subjected to pressure in liot stearine presses,— the heat being kept down to 
100° Fahr. : if the first distillation does not remove the colour, the process is 
repeated. After decolorization, the paraffine is melted and washed with water 
and free steam ; and the product is crposed for some days to the action of the 
atmosphere : this product is suitable for making candles. The liquid pa- 
raffine is distilled once or oftener, to remove the colour; and it may then he 
burned in lamps. 

The patentee claims, firstly, — Causing peat to he hunted in a furnace sub- 
jected to a blast, so as to obtain inflammable gases and other products. 
Secondly,— Obtaining products of peat, which he terms paraffine and liquid 
paraffine, by operating on tar or pitchy matter, produced from peat as above 
described . — [InroHed Julij, 1849.] 



No. It. 

Statement or Prospectus of the Company proposed to be formed for 
CARRYING OUT Mr. Reece’s PROCESS. 

The raw materials of some of the most important manufactures of the United 
Kingdom were not known before the present century to possess those pro- 
perties which chemical science has since discovered in them, and which the 
manufacturer is now enabled to apply so largely to his own profit and to the 
use of the public. 

Among the most abundant of such materials, Peat was, until lately, con- 
sidered as mere fuel, rendering the districts occupied by it unfit for agricul- 
tural purposes, except at a cost wholly excluding profit: into its chemical 
properties and its commercial capabilities no one thought of inquiring. 



Printed image digitised by the University of Southampton Library Digitisation Unit 




Specification of Proposed Company. 



25 



But, three or four years ago, Mr. Rees Reece, an enterprising chemist, 
having had his attention drawn to the circumstance that peat, in course of 
ignition, gave off large quantites of volatile matters, whose precise natures 
were unknown, applied himself to their investigation, and after great expense, 
intense labour, and numerous trials, he succeeded, not only in discovering 
their exact and proportional characters, hut also in bringing to perfection a 
series of combined inventions, of simple and inexpensive application, by which 
these elementary matters were evolved in the form of various commercial pro- 
ducts, of great value, and of extensive application. 

These discoveries and inventions constitute the basis on which this Com- 
pany seehs to establish its undertaking. 

Mr. Reece, by the aid of his newly discovered process, for which he has 
obtained letters patent, effects the separation of the elementary constituents of 
the peat, by a process of combustion, the peculiarity of which consists in its 
being supported by the oxygen of the air acting on the carbon of the peat, without 
the assistance of extraneous fuel. During this process, a large portion of the 
hydrogen and other inflammable gases which are evolved is saved from dissipa- 
tion, and preserved as sources for the production of heat to be applied in com- 
pleting the after-stages of chemical manipulation, by which the manuafeturc of 
the commercial products is perfected. But beyond the quantities of inflammable 
matter consumed in these applications, a large amount of gas remains at dis- 
posal, for the generation of heat which may he used or applied in other in- 
dustrial operations. In these arrangements are found the extreme economy of 
the process of manufacture, which is thereby endued, to a great extent, with a 
self-sustaining power. 

The chemical elements which are thus derived from peat, or “ bog earth,” 
are produced by Mr. Reece’s process, in a pure marketable, and highly 
remunerative form. The chief products which have been obtained, aTe : — 

I. Sulphate of Ammonia. This salt is principally used in the preparation 
of muriate of ammonia, or sal-ammoniac ; in the manufacture of alum, and in 
producing the other salts of ammonia, such as the sublimed carbonate used by 
bakers, and the solution of ammonia, for the purposes of the orchil makers, 
dyers, &c. — and it is most extensively employed as a manure, for which pur- 
poses it commands a high price and an unlimited market. It has been, 
hitherto, comparatively difficult of attainment. Vegetable matter, when azote 
is one of the elements, as the gluten of wheat, yields ammonia; coal soot also 
contains it ; hut the decomposition of coal, effected during the production of 
carburetted hydrogen, for the purpose of gas illumination, forms at present 
the chief source of ammonia, which by combination with sulphuric acid, is 
converted into sulphate. 

II. Acetate of Lime , composed of acetic acid and lime, may be formed 
by dissolving carbonate of lime in the acid ; hut by Mr. Reece’s process it is 
distilled from the peat. It is a salt extensively used for producing the ferru- 
ginous and aluminous liquors used by calico printers, and it is also the 
source of acetic acid for various other purposes. 

III. Naphtha, or “ wood spirit.” This important chemical agent is pro- 
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duced from the peat in great quantities. It is yielded in a pure, colourless, 
limpid state, resembling in its properties spirits of wine, and differing only in 
its odour ; and from its properties of combining in all proportions with alcohol, 
tether, petroleum, &c., it is largely used by hatters and varnish makers, in place 
of spirits of wine, for dissolving the gums and resins used in their respective 
trades. 

IV. Paraffine. Little was known of this valuable vegetable product, till 
a few years since it was determined by several foreign chemists of celebrity 
to be a “ solid carburet of hydrogen.” Dr. Christison obtained it from the 
petroleum of Rangoon, and called it petrolin ; and Dr. Reichenbach discovered 
its presence in the products of distilled beech tar. In appearance it is a fatty 
but rather firm solid ; it is wholly inodorous : at a hundred and ten degrees 
Fahrenheit, it melts into an oily liquid and evaporates without change; it burns 
with a pure white flame. It is soluble in alcohol, oil of turpentine, naphtha, 
and the fat oils wheu heated; and it unites with spermaceti, was, and most 
fatty bodies by fusion. It consists of six of carbon and one of hydrogen. 
These singular properties fit it in a remarkable manner for tbe manufacture of 
candles of a high degree of purity, which are found in use to emit no smell, 
and to give an intense colourless light. 

V. Hydro-curbon Solvent. This oil, which is of a thin transparent quality, 
is well adapted for dissolving gum elastic, gutta percha, and various resins, 
and will, therefore, in all probability, command extensive use in the prepa- 
ration of cheap varnishes for rendering sail cloths and other textile fabrics 
impermeable to moisture. 

VI. Fixed Oil. — This body, in combination with tallow, will obtain 
general use in lubricating machinery, and, mixed with common oils, it will 
greatly assist the manufacturer of a cheap lamp oil. 

The commercial value of these articles, and the ease with which they may be 
produced, are calculated to assure the Company of entire success ; but beyond 
tbe prosperity which must attend its immediate operations, the ultimate effect 
of the discoveries on which it proceeds must be productive of advantages of 
even national magnitude. Ireland possesses in its peat a great source of 
wealth and profitable employment , and all that is watited, are capital and 
science to make the possessions available to the public use. This conclusion 
will he manifest when, in connection with Mr. Reece’s inventions, the vast 
extent of the peat formation is considered. The total area of Ireland is twenty 
millions of acres. The whole area of bog is estimated at two millions eight 
hundred and thirty thousand acres : nearly one-seventh of the entire surface of 
the island. With this immense magazine of wealth at command, it is not too 
much to assume that the peat tracts may become to Ireland, what the great 
coal mines are to England, or steam power to the English, Scotch, and Welsh 
manufacturers, sources of industry, wealth, and public enterprize. 

In stating the direct results of Mr. Reece’s discoveries, allusion has been 
made to the collateral advantages which will he secured to the Company in the 
acquisition of fuel power. These will be of great value and importance. 
During the operations of extracting the paraffine and other products, a surplus 
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quantity of inflammable gas is obtained which is equal in value, as fuel, to 20 
tons of coal for every 100 tons of peat. This it is proposed to employ in the 
production of peat charcoal, for the manufacture of iron, for which, in con- 
sequence of its great superiority to the coal used in the smelting districts of 
England, a constant and great demand exists ; — for deodorising animal 
manures, and for burning lime, which is in large request in almost every 
locality in Ireland. These gases being under control could also be applied 
with great advantage to the manufacture of glass, porcelain, and the refining 
of metals. 

In carrying out the views of the British and Irish Peat Company, it is 
computed that a capital of 10,000/. will be adequate to the erection of aii 
establishment, provided with all suitable apparatus for operating on 100 tons 
of peat daily, or 36,500 tons per annum ; and that it will also be sufficient to 
provide the means of carrying oil the current expenses of the manufaetoiy. 
The remaining portion of the capital would therefore be expended in the 
establishment of similar works in different parts of the country. 

In proof of the correctness of the conclusions on which the promoters of 
this undertaking found their expectations, they have great pleasure in staling 
that after a series of carefully conducted experiments, made under the super- 
intendence of several scientific men, the following data as to the probable 
annual expenditure and produce of the Company s trial works have been 
arrived at : — 

EXPENDITURE. 



36,500 tons of peat, at 2s. per ton . 

455 tons of Sulphuric Acid, at 7/. .... 

Wear and tear of apparatus, &c. .... 

Wages, labour, &c. . . • • 

Cost of sending to market, and other incidental charges 



£3,650 

3,185 

700 

2,000 

2,182 

£11,717 



PRODUCE. 



365 tons of Sulphate of Ammonia, at 12/. per ton 
255 tons of Acetate of Lime, at 14 1. . 

19.000 gallons Naphtha, at 5s. ... 

109,500 pounds Paraffine, at Is. 

73.000 gallons Volatile Oil, at Is. 

36.000 gallons Fixed Oil, at Is. ... 



. £4,380 
. 3,570 

. 4,750 

. 5,475 

. 3,650 

1,800 



£23,625 



Net profits, Eleven Thousand Nine Hundred and Eight Pounds. 

The exclusive use of the various patents has been secured to the Company, 
and a Royal Charter of Incorporation is in the course of being obtained, which 
will enable the Company at once to commence operations. 

The various collateral advantages before referred to are not taken into ac- 
count ill the foregoing calculation. 

It only remains to state, in concluding this announcement, that the most 
unquestionable testimony, both to the accuracy of the science involved in Mr. 
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Reece’s inventions, and of the facilities attending their practicable application, 
has been furnished to the Company by M. Pelouse, Member of the Institute 
of France, Director of the French Mint (in whose laboratory the patentee 
made his first experiments) ; Dr. Hodges, Professor of Agriculture, Queen's 
College, Belfast ; Messrs. Cotfey and Sons, Engineers, Bromley ■ and other 
eminent chemists whose opinions have been taken on the subject. Under the 
decisive sanction of these practical authorities, the promoters of this Company 
appeal with confidence to capitalists, to render them support in carrying out 
the Peat Works, whose ascertained and undoubted returns, while they offer 
ample remuneration on the acquired investments, will also provide profitable 
employment to a considerable portion of the unoccupied population of 
Ireland. 



No. III. 

Communication from Professor Hodges. 

February 7tli, 1851. 

Points on which Sir Robert Kane requests to be informed by Professor 
Hodges of Queen's College, Belfast , regarding the result of the Peat 
distillation carried on at Newtown Crommelm. 

1. What were the dimensions and mode of construction of the furnace for 

distilling? 

2. What was the mode of blowing and the dimensions of the blowing ap- 

paratus ? 51 

3. What was the size and arrangement of the cooling and condensing ap- 

paratus ? 

4. Was there any difficulty felt in the practical management of the condensa- 

tion? 

5. What weight of turf did the furnace contain, and how long did its distilla- 

tion require ? 

6. What was the cost of the turf employed per ton, cubic yard, weieht, and 

measure ? 

7. In what state was the peat put into the distilling furnace? If wet, what 

was the average per-centage of water: if dried, how and to what point? 

8. What was the description of peat employed ? Its density? The locality 

of its source ? Its position as to depth from surface, and structure? 

9. Was its composition determined? What was its per-centage of ashes, 

and their composition? 

10. In the working of the process, were the turf ashes melted into slags ? 

Could they be run out liquid from bottom of furnace at end of process ? 

11. Was tbe process carried on continuously by adding from time to time fresh 

quantities of peat, or was the operation interrupted by oue charge being- 
burned out before another was introduced. 

12. How frequently did tbe interior of the furnace require renewal or repair ? 
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13. Were the condensing pipes or vessels attached, or in any degree cor- 
roded, during the process ? 

.14. What was the total quantity of turf worked upon in the apparatus whilst 
the works were in operation ? 

15. What were the quantities of the tarry, watery, and gaseous, products ob- 

tained ? 

16. What was understood to be the cause of the discontinuance of the works 

at Newtown Crommelin? 



Dear Sir Robert, Belfast, Feb. 20, 1851. 

I return you the list of queries, to which I have given as full replies as 
I am able. If you desire any additional information I shall endeavour to 
furnish it. I delayed for some days replying to your letter that I might as- 
certain from a friend who lives near Newtown Crommelin, and who watched 
the progress of the works, the actual amount of peat consumed. I think it 
probable that you may have been induced from the newspaper reports to ima- 
gine that an extensive manufacture of the products for commercial purposes 
had been carried on. Such, however, was not the case : only experimental 
trials were made. I was sorry to observe a good deal of exaggeration in the 
statements published in the London papers, seemingly by authority. Still 
I think the speculation is one you would be warranted in recommending, 
though I would certainly prefer seeing it carried forward by individual effort. 
You will perceive that I know nothing accurately of the results, except so far 
as relates to the products obtained in my own experiments. Mr. Reece con- 
sumed nearly two years, working at intervals, and making, I believe, but little 
real progress. I send you a specimen of a candle which was forwarded to me 
by Mr. Owen. I believe it contains some wax, but how much is not stated. 

The process employed in the separation of the paraffine from the crude tar 
was first to mix the tar with four per cent, sulphuric acid ; to add water, and 
after the subsidence of the impurities, to draw off the liquid with the oils, etc., 
mixed with it. The liquid upon distillation affords in the first part of the pro- 
cess the hydro-carbon, and towards the end of the operation the paraffine and 
dense oil. Upon allowing the mixture of oil and paraffine to cool, the paraffine 
separates in flakes. The next operation is to separate the two bodies, which 
is effected by pressure, the solid paraffine remaining in the hags while the oil 
escapes. To purify and discolorize the paraffine, Watts’s chromic acid process 
is employed. Re-distillation is also practised, which increases the transpa- 
rency of the product, and the action of currents of steam has also, I am 
informed, been tried with good results in still further improving its appear- 
ance. 

The oils do not evolve any marked odour of sulpliuret of carbon. They are, 
however, at first of a bad colour and smell; the smell, 1 think, depends chiefly 
upon the presence of some capnomore. The oil is purified by a somewhat 
similar process to that adopted for the paraffine. 

Yours, &c., 

Sir R. Kane. John F. Hodges. 
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Replies to Queries. 

1. The furnace employed consisted of an iron cylinder imbedded in an erec- 

tion of mason work, about 17 feet in height. The height of the cylinder 
was about 15 feet: its diameter 3 feet. About 2 feet from the ground 
furnace bars were placed which formed the bottom of the cylinder. 
Below the bars there was an ash pit provided with a door which was 
closed during the experiment. The lower part of the iron cylinder 
was lined with fire-hricks so as gradually to reduce its diameter from 3 
feet to 18 inches. Directly above the furnace bars the pipe of the blow- 
ing apparatus entered, and near the top of the cylinder a pipe about 9 
inches in diameter was fixed, which was connected with the condenser. 
I may mention that the casing of brick within the cylinder was not used 
in all the trials, but found convenient for supporting the mass of peat. 
It was, X think, continued for about 9 feet above the bars. The cylin- 
der was closed at the top by a strong plate of iron in which was fixed 
a small door, through which to supply the turf. 

2. I am unable to state the dimensions of the blowing apparatus. The 

cylinder of the pump was, I think, about a foot in diameter. It was an 
old and very inefficient machine, and was worked by a small water wheel. 
It supplied merely an intermittent blast of no great power which was 
directed by means of pipes to the lower part of the cylinder. There 
was nothing peculiar in its construction. A hot blast might advan- 
tageously be substituted when wet turf is employed. 

3. I can only speak from memory with respect to the size of the condensing 

apparatus which was of the same form used in pyroligneous acid works 
of which you have given a drawing in your ‘Elements.’ It was, in 
fact, a large Leibig’s condenser, consisting of a double coil of iron pipes 
about 80 feet long. The outer casing was formed of thin sheet iron, and 
had a diameter of about 9 inches. A stream of water from a mill-race 
was made to flow between the inner tube and its case. 

4. There was some difficulty occasionally found in the practical management 

of the condensation. The pipes sometimes choked a little. There 
was, however, an opening about 20 feet from the end of the coil which 
enabled the workmen to clean them out. Straight pipes might, I think, 
be advantageously substituted for the coil, 
o. The cylinder was capable of containing about a ton and a half of the ordi- 
nary pent. The usual weight of the peat was 6 cwt. per cubic yard. 
The duration of the combustion depends upon the power of the blast. 
In my experiment I found that much slower combustion than Mr. Reece 
had before that time adopted increased the produce. I occupied three 
days in burning 2 tons of peat. 

G. In the district where the experiments were made the cost of the turf 
would not exceed 2s. per ton. The weight of black mountain turf may 
be taken at from 5^ to 64 cwt. the cubic yard or “ gauge.” 

7. The turf used had been put up in stacks for house use. 
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8. The turf employed was the. black unctuous kind common in the glens of 

Antrim, weighing as above stated (6) about 6 cwt. per gauge. 

9. The following is the composition of a sample of peat from the district : 

100 grains contained — 

Water and Volatile Matter . • • 70*15 

Charcoal 

Ashes 

100*00 

The turf used in the experiment contained only 3 per cent, of red coloured ash. 

10. Occasionally the ash melted and ran out in a liquid state through the fur- 

nace bars ; but in the greater number of cases a considerable quantity 
of light, powdery ash was collected. 

11. The process was carried on continuously by adding fresh quantities of 

peat, when the furnace had burned down about three or four feet. It is 
considered important to retain in the cylinder a constant quantity of 
carbonized matter. 

12. T am unable to say what the wear and tear would he in the large scale, as 

but a small amount of work was done. I did not observe any marks of 
injury in the cylinder, etc., and I am informed that it did not require 
any repairs while in use. 

13. I did not observe any marks of corrosion, nor do X think that any great 

injury would be done to the pipes by the products. 

14. The experiment which I conducted, consumed two tons of peat. It was 

one of a series which had been made at various intervals during the last 
two years. I have been informed that altogether not more than 50 tons 
of peat were consumed. 

15. The produce which I obtained in my experiment was per ton as follows— 

Tar 99 *5 lbs. 

Spirit 5 21 ” 

Acetic Acid, containing 25 per cent. . 28*8 „ 

Sulphate of Ammonia . • • . 22*8 ,, 

The watery liquid, deducting the tar collected in the receiver, amounted to 90 gallons 
per ton of peat consumed. 

16. No attempt was made to carry on the manufacture on a commercial scale. 

The apparatus provided was very rude, and I am certain that the pro- 
duce obtained was not the full amount which might be expected. 

Sir Robt. Kane, M.D., F - HoDeES ’ M ' D ' 

“President, &c. 
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No. IV. 



Communication from Mr. Reece. 

Sir, 

Being about preparing 1 , by the direction of tlie Right Honourable the 
Chief Commissioner of Woods, a report on the process and products of the 
distillation of peat, and having for that object been occupied by the necessary 
investigations in the Museum of Irish Industry, I should be glad, before 
finally terminating the report, to know whether you would wish to communi- 
cate any information on those points which have reference to the special cir- 
cumstances of your experiments on the same subject. I enclose a list of 
points suggested for explanation, and I beg to state that I would propose to 
insert in the appendix to my report such explanation as you may wish to 
afford, but should of course refer to its purport in the body of the report 
when such should he necessary. 

As I am anxious not to delay the presentation of my report, I shall feel 
obliged in being favoured with any observations you may wish to make at 
your earliest convenience. 



Rees Reece, Esq. 



I am, &e., 

Robert Kane. 



Memorandum. 

Points suggested on which Mr. Rees Reece* s explanation is invited. 

1. Were these experiments made on a large scale elsewhere than at Newtown 
Crommelin in the north of Ireland. 

2. If so, -where, at what time, on what quantities, and where have details of 

the results been published ? 

3. If such detailed results have not yet been made known, could they be now 

supplied ? 

4. During what time and on w’hat quantities of peat were tile experiments at 

Newtown Crommelin made ? 

5. How many experiments were made at Newtown Crommelin, how much 

peat was used in each experiment, and how long did each experiment 
last ? 

6. Has Mr. Reece any other patent for obtaining products from peat than 

that sealed 23 January, 1S49. 

7. Has Mr. Reece any patent referring to tlie modes of rectifying or sepa- 

rating the products. 

8. Is the statement in Dickens’ ‘ Household Words,’ January!, 1851, of the 

mode of treatment of the products, authentic; and would Mr.’ Reece 
wish to supply any further information regarding the methods he now 
proposes to follow ? 

9. Has any special form of apparatus been arranged or proposed for the 

distillation and evaporation necessary in preparing the filial products 
in a commercial form? 
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10. Has any special arrangement been proposed for economizing heat by 

applying the waste gases of the furnaces to the subsequent processes ? 
Has Mr. Reece included any such proposal in any of bis patents? 

11. Mr. Reece is invited to g'ive such explanation as he may wish of the form, 

nature, and magnitude of the evaporating and rectifying apparatus. 

12. In the prospectus of the peat company, and in Professor Brand’s lecture, 

as also in the statement given by the 1 Times,’ it is assumed that two 
furnaces of 10 feet diameter each are to distil 100 tons of peat every 
24 hours. Mr. Reece is invited to state if any furnace of that size has 
been built, and what was the condensing apparatus proposed to he 
adapted to the furnaces of that size. 

13. Mr. Reece is yivited to send to the Museum of Irish Industry a set of 

specimens of the products lie obtains in their commercial form, for com- 
parison with those obtained in the Museum laboratory, and for exhi- 
bition in the collections of the fuel department. 

14. Mr. Reece is invited to supply information on any points connected with 

the subject, not referred to in this memorandum, hut on which he may 
wish to offer any remark. 

(Signed) . Robert Ivane. 



Phillipstown, King’s County, 

Dear Sir Robert, March 15th, 1851. 

I beg to acknowledge the receipt of your letter, enclosing a memoran- 
dum of questions on peat ; I shall be most happy to comply with your request. 
I will in the course of a post or two write out the answers ; some of my notes 
I have not with me, but, however, I think I have all you require. The. article 
in Dickens may be considered as authentic, and being a description of a fac- 
tory about to be erected on the Bog’ of Allen ; I have with me also a drawing 
of all the apparatus, and when 1 come to Dublin, I shall cause tracings of them 
to he made for you. Any other questions you may require, addressed to me 
P. 0. Dublin, will he attended to, and 



I am, &c., 

SirR. Kane. Rees Reece. 

P.S. Continental peats differ very essentially from the Irish in containing 
no acetic acid. 



Dear Sir Robert, Phillipstown, March 19th, 1851. 

I enclose the answers to your questions ; I think they embrace all you 
requested. My occupations here have not permitted me to write them with 
more care, or arrange them more suitably for your purpose. Any use you may 
make of them, of course they are yours. T thought it would be best to send 
them thus than to detain you in the publication of your report ; I shall be 
happy to furnish any other information or details you may require. Should 
you wish to have drawings of the various instruments, I shall he glad to furnish 
them : possibly, a ground-plan of a factory would be interesting, and give an 

p 
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idea of the process better than any description ; I hope to be in Dublin 
next week, and any letter addressed to me there, P. 0., will receive my 
earliest attention. I intend in the course of this year, if I have time, to publish 
in extenso the whole I have done, and the facts which I have collected on the 
subject. 

I am, &c., 

Rees Reece. 

The experiments made on the distillation of peat according to the process 
patented by me in January 1849, were I may say almost exclusively carried 
out at Newtown Crommelin in Antrim, my previous experiments having 
been made on peats in France, and by distillation in close vessels. The results 
of the experiments made in France may be thus briefly stated : they were con- 
ducted in cylinders 3 feet diameter and 5 feet long ; a charge was effected in 
18 hours ; the experiments were made on a bog about 18 leagues from Paris, 
at Pont St. Maxence, where peat was largely charred for the Paris market. 
I made experiments there also on peats brought from the Vallee de la 
Somme, the Marais de St. Goud in Champaigne, and from various other 
districts ; the peat at Pont St. Maxence, and also of the other localities was 
what they term in France, la Tourbe Moulee, and which consisted of the ordi- 
nary bog being made into bricks nearly in the same manner as bricks are 
made. The wet bog was cast in blocks of 4 inches by 8, and when well 
dried would weigh at Pont St. Maxence fully 400 grammes, and the hogs of 
the Vallee de la Somme made in the same manner would only weigh 300 to 
350 grammes ; three men and a hoy, and three women would cut bricks and 
spread 15,000 in a day; a cubic metre (35 cubic feet) weighs 8 cwt. to half 
a ton, and contained from 10 to 12 per cent, of ash, which consisted of 
sulphate of lime and alumina, the average result of a variety of experiments 



is on 100 parts as follows : — 

Charcoal 35 ’04 

Condensible products 37 '07 

Gas by difference 27 ‘26 

Sulphate of ammonia 2*44 



Acetic acid, not a trace. 

Methylic alcohol 100 on G. Lussac’s 
instrument at the rate of 25 gallons 

per 100 tons 

Tar 3 to 4' 31 

I cannot state exactly what quantity of peat was used in making these expe- 
riments, but some hundreds of tons was used, for one experiment was made 
on 25 tons. I did not h.ere make quantitative experiments on the products of 
the tar. 

The experiments made at Newtown Crommelin, by what I shall for conve- 
nience term blast distillation, were carried on during some time, and on various 
quantities, probably in all 200 tons. The furnace at Newtown Crommelin 
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is a cylinder 3 feet diameter and 15 feet deep, the interior of it at the bottom 
is lined with brick, and which reduces its diameter to 18 inches for 6 feet 
of the interior ; it is capable of holding 70 cubic feet of turf. This furnace has 
a blowing cylinder connected to it 4 feet stroke, double action, and 2 feet in 
diameter, and is capable of being worked 20 strokes per minute, power being 
given to it by a water-wheel. The refrigerator has 206 feet of cooling surface, 
and which is cooled by means of a constant stream of water. The experi- 
ments were made on quantities from 1-^ tons to 10 or 20 tons at a time, and 
the result of all these experiments has fully demonstrated the following facts : 
first, a furnace presenting an area of H foot immediately above the tuyeres 
is capable of distilling, and in the most complete manner, 1 ton of peat pet- 
24 hours, and that the products of the distillation from the same peat are uni- 
form in composition. 

Secondly, that when two tons are distilled in the same furnace, the pro- 
ducts are also uniform, but the distillation is incomplete ; and when three tons 
are distilled, the same is equally true, but a still more imperfect distillation; 
and when the quantity of peat distilled amounts to one ton or 15 cwt. pet- 
hour (from the same furnace), the products are next to nil. 



Experiments. — Quantities calculated per ton. 



No, 1. — 3606 lbs. peat in 24 hours : — 


Per Ton. 


Sulphate of ammonia 


23i lbs. 


Acetic acid 25 per cent 


26 lb. 


Tar 


70 lb. 


No. 2. — 42 cwts., time 24 hours : — 




Liquor 40 per cent. 




Sulphate of ammonia 


25£ lbs. 




28 


Tar 


70 


No. 3. — Burning 2 tons in 24 hours ; Peat 4806 lbs. : — 


Sulphate of ammonia ...... 


. 17£ lbs. 


Acid, acetic 


. 20 


Tar 


, 40 


No 4.-2 tons 24 hours ; 2 tons exactly used : — 




Sulphate of ammonia 


16 lbs. 2 oz. 


Acetic acid 


. 18 


Tar 


. 42 


No. 5.-— 3 tons, 24 hours : — 




Sulphate of ammonia 


. 12 lbs. 


Acetic acid 


. 12 




. 22 


No. 6. — 9 tons in 12 hours : — 






2 lbs. 


Ammonia and acetic acid scarcely appreciable. 






D 2 
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I have given these six experiments in order to illustrate the theory of the 
process, and they are only a few out of a vast number that were made ; and I 
may here observe, that, as a general rule, I experimented on 40 cwt. at a time, 
and the peats used were those in ordinary use in the country : they weighed 
5 cwt. per cube yard; I do not mean a cube yard closely packed, but such 
as you would fill it by merely emptying into. They contained from 1‘75 to 4 
per cent, of ash, which was principally alumine, oxyde iron and sulph. lime, and 
silica. I must also state that the gases given off presented anomalies equally 
great; and when,, as in the first and second experiments, there was a mass of 
carbon above the tuyeres, the oxygen of the air was completely converted into 
carbonic oxide , and scarcely a trace of carbonic acid given out. I have also to 
observe that the quantity of wood spirit, but not so great a degree, varied ; and 
I may add that peat giving acetic acid and ammonia, when distilled with care, 
at first, and for some time, the product is acid, and one half of the aqueous 
product maybe distilled, and the liquor remain acid, provided the temperature 
remain low enough; and pure carbonate of ammonia is, I may say, almost 
given out at the end of the process only. This is true of close distillation also. 
I have no patent besides the one sealed January 23, 1849, that extends to 
Scotland, Ireland, and the colonies ; and also I have them for foreign countries ; 
nor have I any patents referring to modes of purification. The article in 
Dickens’ c Household Words,’ January 4, 1851, is authentic; and a description 
of a plant, capable of working 100 tons daily, and consider that to be as detailed 
and correct as perhaps it would be possible to furnish, excepting I were to enter 
into forms of apparatus, and in that case it would require drawings and volu- 
minous descriptions, which might possibly be foreign to a report ; nevertheless, 
I shall feel happy in furnishing them. The distillatory apparatus which I use 
for throwing off the ammonia and naphtha from the rough liquors, is a 
modification of A. Coffey’s distillating apparatus, which has been so success- 
fully used in distilling grain wash in these islands. I use the analyzing- 
part of his apparatus, but I increase considerably the number of plates, and as 
you multiply the number of plates, the more concentrated is the distillate ; and 
also by the apparatus this whole of the ammonia is distilled, for the liquor will 
scarcely show indications of it by litmus. I rectify the naphtha either by a 
similar apparatus, or by blowing steam into a close safe with a set of cups 
attached to it for rectifying it at once. In evaporating down the spent wash , 
of the distillating apparatus, and which consists of acetate of lime, I boil down 
in large evaporating pans. Now, as it is well known that 1 foot of surface will 
only evaporate 1 gallon of water per hour, and if 100 tons of peat be used per 
24 hours, I will have 500 gallons or 600 per hour to evaporate, which would 
require two evaporating pans of 30 feet by 10 ; but instead of theoretic 
quantities, I have four such pans set. These pans are made either of cast-iron 
or boiler plate. The sulphate of ammonia is crystallized in leaden vessels, and 
boiled down also in lead. 

.The fuel necessary for carrying on all the various processes — such as driving 
the steam engines for working the blowing machine, and also firing the various 
boilers, evaporating pans, tar stills, &c. &c. } is the gas resulting from thedis- 
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filiation, and the quantity necessary for every 100 tons of peat used is 2,000,000 
cubic feet, leaving 4,200,000 cubic feet for other purposes. I have no patents 
as to mode of application, but what I propose is, to send them by means of flues 
to the various fires, and effect the draught by a powerful stack, and when a 
diffuse flame is required, such as for evaporation, I send a broad sheet, and 
when the heat is required to be localized, I send it in jets well mixed with the 
air. I did not consider these things worth while patenting. The 4,200,000 feet 
of inflammable gas in excess, I hope to use as fuel for various purposes, such 
as burning lime, brick halting, and I hope glass making, for which these gases 
are so well fitted. I may as well state that this quantity of gas is capable of 
malting 60 tons of lime. 

The statement in the prospectus of the Company, and in Brande’s lecture, 
also in the ‘ Times * paper, assumes the burning of 100 tons of peat by two 
furnaces, 10 feet diameter each, at the boshes. The refrigerators attached to them 
have given me great trouble and difficulty ; the law on the cooling of gases 
established by Newton, and which has been so elaborately studied by Dulory 
and Petit, is X fear inaccurate ; but, however, from the results of my own expe- 
riments, made expressly for the purpose, and also the experience of various gas 
engineers in London, and elsewhere, has led me to the conclusion that 12,000 
feet of surface will be fully sufficient to completely refrigerate the whole 
6,200,000 feet of gas. The form of this enormous worm will depend oil 
the locality in which it is placed, and the number of feet of surface exposed 
will depend on the former to some extent. 

As the tar produced from peat is solid at ordinary temperatures, the worm 
must be so arranged as to admit of being cleaned with great facility; iu order 
to do that effectually the refrigerator is arranged as a double one, so that one 
part of it may be thrown out of action for cleaning, or other purposes, without 
stopping the work : this is effected by means of throtle valves at the hydraulic 
main, and stuffing-boxes at each bend. It is also indispensable for the success- 
ful working of this process, that two furnaces be erected and in action at the 
same time, for if one furnace were at work, and an accident to happen to it, 
the whole establishment would be stoppaed, for not only do tbe furnaces furnish 
the products of distillation, but also the fuel for all the subsequent processes. 
No large furnaces of 10 feet diameter have as yet been erected, but I am 
making arrangements at present to erect two such for this Company. 

In my experiments on the tar of peat, I think the article in Dickens suffi- 
ciently detailed for all practical purposes. My experiments were generally 
conducted on quantities from 10 to 90 gallons at a time, and the results per 
cent, are almost uniformly the same. The apparatus which I am about to fit 
up will be heated by heated steam, by which the quantity of paraffine wdl be 
very much increased : I have called the body paraffine, though it differs very 
materially from that described by Reichenbach. Nevertheless, I consider these 
bodies on general terms to be so similar, as not to be worth a new name. 1 
shall be happy to send to tbe Museum of Irish Industry specimens of all I 
have made from peat. An ordinary peat bog, such as the bog of Allen, and 
when undrained, only contains 16 per cent, of dry peat— I mean ordinary fuel, 
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and in some cases it is as low as 10 per cent. ; and if tlie bog be well drained, 20 
percent, of dry peat. This peat, in its ordinary state of dryness, and kept in 
stacks for twelve months, will yield 40 per cent, of its weight of condensable 
matter by destructive distillation; therefore, to get 16 tons of peat on the bog 
of Allen, in it.s present state, requires 100 tons of bog, and 84 tons of water to 
be evaporated. I think these facts fully demonstrate that no artificial means 
can ever be employed to harvest peat ; and in reflecting on the various processes 
that have been proposed for that purpose, how little must the parties have 
studied the subject : doubtless the best of these is that proposed by Mr. Rogers, 
which may be said to be a brick machine, with compressing power given from 
an oscillating beam ; and probably the most absurd, the turf kiln of Mr. R. 
Mallet, Ph.D. I have seen some of them on the bog of Allen, one about three 
miles from Moncistereven ; to suppose that any artificial means of applying peat 
to evaporate 80 or 84 tons of water, to get 20 or 16 tons of peat, must suppose 
an arrangement of physical chemistry unknown at present. I may further 
state that one acre statute on the hog of Allen, on an average, contains 4000 
tons of peat in its dry state. 

March 19 th, 1851. (Signed) Rees Reece. 



No. V. 

Supplemental Report of the details of the chemical analysis of the varieties of 
Peat , and of the methods and results of the experiments on the distillation 
of Peat in close vessels, and in air blast furnaces . — By Sir Robert 
Ka.ne and Dr. W. Sullivan. 

The subject of the following report naturally divides itself into two parts : — 
1st, the general constitution of the parts examined ; and 2nd, the nature and 
proportion of the products obtained by their distillation, and in this order we 
shall treat the subject. "We have avoided as much as possible the consideration 
of theoretical questions, except where indispensably necessary, as we hope in 
a short time to be able to return to the subject, with the view of availing our- 
selves of the great facilities which Ireland presents for the study of this difficult, 
but exceedingly important subject; the elucidation of which is equally impor- 
tant in geology and in agriculture, as in explaining the complex metamorphosis 
of vegetable matter. 

Part I. 

All the specimens of peat examined, were either from the great bog of 
Allen, or from its prolongation beyond the Shannon. This tract, however, 
includes fully two-thirds of all the important turf hogs in Ireland, and as the 
localities selected are pretty evenly distributed over this great district, the 
results which w T e have obtained may be considered to represent very well the 
constitution and products obtainable from any ordinary specimen of peat. It 
is, however, necessary to remark, that the greater number of specimens 
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examined were from that part of the bog where the upper layers of fibrous or 
red bog peat, composed principally of sphagnum obtusifolium, and squarrosum, 
mnium palustre, hypnum palustre, and other mosses, begin to pass into 
dark brown or black compact peat; or were from the surface layer of a com- 
pact peat bog, upon which no true fibrous or red bog peat had as yet formed, 
being in fact that kind of peat principally used as fuel. But, as will be seen, 
on reference to Table I., several specimens of the true red fibrous peat, and 
also several of the black compact peat, from the lowest layers of the bog, were 
also examined. We regret that we had not an opportunity of examining each 
successive layer of the same bog, and also a specimen of a mountain turf, into 
the composition of which mosses enter but in a very small proportion, if we 
except probably the hypnum lanuginosimi. Judging, however, from the 
results obtained from the examination of some peats, rich in remains of grasses, 
carex, juncus, and of heath, and which thus resembled true mountain peat, we 
do not think that the latter would present any considerable deviations from the 
proportions given in the tables following. 

Considerable differences existed between tlie proportions of water in the 
varieties of peat examined, a circumstance which is easily accounted for by the 
difference of compactness, and by the length of time the turfs had been cut. 
Indeed, it would be difficult to find two bricks of the same turf having abso- 
lutely the same composition, hut especially the same percentage of water; the 
limits of this variation are, however, exceedingly narrow. 

Analysis of Peat. 

Having selected the specimens, our first care was to obtain a portion of 
each which would represent, as nearly as possible, its average composition. 
For this purpose, a number of bricks were carefully selected, representing the 
various degrees of compactness and shades of colour, and weighing together 
about fourteen pounds. These were reduced to a moderately fine powder in a 
. mortar, well mixed together, divided into four parts, one of which was selected 
and reduced to an impalpable powder, which was thoroughly mixed and pre- 
served in well corked bottles. From this mass all the determinations were 
made. 

Preparation of the Ash. — The peat was first charred in clean Hessian cru- 
cibles, and the incineration completed in Berlin porcelain ones. When com- 
pletely burned, it was placed in a well-corked bottle, having been first rubbed 
in a mortar in order to mix the asb prepared at different times. 

Analysis of Ash. — Determination of Hydrochloric Acid and Alkalies . — 
From twenty to fifty grains of the ash were boiled with water, poured on a 
filter, and the insoluble residue washed with boiling water until a drop of the 
filtrate, rendered slightly acid by nitric acid ceased to give a precipitate with 
nitrate of silver. The filtered solution was then treated with a little nitric acid, 
and the hydrochloric acid precipitated with nitrate of silver. The liquid sepa- 
rated from the chloride of silver was then evaporated to dryness with sulphuric 
acid, the excess of silver having been first removed by means of hydrochloric 
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acid. The dried sulphates were then dissolved in water, and the potash and 
soda determined by Liebig’s method with acetate of barytes. The potash and 
soda were not separated, except in two instances, the more accurate means of 
the “ Indirect Method ” having been employed in all the other cases. 

Determination of the remaining Ingredients. — From twenty to fifty grains 
of the ash were boiled with strong hydrochloric acid, filtered, and the insoluble 
residue washed with boiling water as long as a few drops of the filtered liquid 
evaporated to dryness on a platinum knife left a residue. 

a. The Insoluble Residue. — The residue thus washed, and which consisted 
for the most part of silicious sand, and occasionally a little undecomposed clay, 
derived from the subjacent clay or surrounding gravel beds, was dried, ignited, 
aud weighed. Having, however, observed that when soil and other substances, 
rich in silica, are boiled with hydrochloric acid, the whole of the silica set free 
from its combinations is not held in solution by the acid, but is in part to he 
found mixed up with the undecomposed residue, we treated this weighed 
residue for a few moments, at a boiling temperature, with a weak solution of 
potash, allowed the liquid to rest for several hours, then decanted it off, and 
washed the residue several times. The entire decanted liquors were then 
treated with hydrochloric acid, to neutralize the potash, and evaporated to 
dryness, heated a few degrees above 21 2° Fahr., moistened when cold with one 
or two drops of hydrochloric acid, boiled with water, and the silica collected 
on a filter, washed, dried, ignited, and weighed. The weight thus obtained, 
subtracted from the weight of the residue, gives its true weight. 

b. The Solution filtered from the Insoluble Residue. — The solution was 
evaporated to dryness, heated a few degrees above 212° Fahr., allowed to cool, 
moistened with hydrochloric acid, boiled with water, and the silica separated, 
collected on a filter, washed, dried, ignited, and weighed. Its weight, added 
to that of the portion dissolved out of the insoluble residue, gives the total 
weight of silica. The large quantity of sulphate of lime contained in all peat- 
ashes renders the analysis exceedingly difficult, owing to the large quantity of 
liquid which must be employed to retain the sulphate in solution, and wash 
the last traces out of the filters. Great care must therefore he observed in the 
determination of the silica, as a very small amount of the sulphate remaining in 
the filter would have the effect of even doubling its percentage. 

The solution filtered from the silica was then treated with chloride of 
barium, the sulphate of barytes collected on a filter, washed, dried, ignited, and 
weighed. 

Determination of Phosphoric Acid. — The solution filtered from the sul- 
phate of baryta was treated according to the method recommended by 
Fresenius, by boiling with sulphite of soda and caustic soda, by which the 
phosphate of alumina, if present, is separated from the phosphate of iron, and 
the alumina at the same time determined. The liquid filtered from the phos- 
phate of iron precipitate obtained by this method was treated with ammonia, 
and then precipitated, while nearly boiling, with sulphuret of ammonium, filtered 
quickly, and the precipitate, consisting ofprotosulphuret of iron with traces of 
manganese, washed uninterruptedly with boiling water, and the lime in the 
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solution determined by oxalate of ammonia, and, after the removal of the oxalate 
of lime, the magnesia thrown down by phosphate of soda. The sulphuret of 
iron thrown down as above was dissolved in hydrochloric acid, and the iron 
held in solution by the tartaric acid and ammonia, 'after the precipitation 
of the phosphate of magnesia, having been similarly precipitated by sulphuret 
of ammonium, added, the whole was oxidized with chlorate of potash, and tile 
peroxide of iron determined in the usual way. 

The amount of carbonic acid given in the tables of results is not sufficient 
to saturate all the bases uncombined with other acids. This is accounted for 
by the greater part of the carbonate of lime having parted with its carbonic 
acid during incineration, and its having been found more convenient and 
accurate to treat the prepared ash directly with acid and water, than to first 
moisten it with carbonate of ammonia, in order to neutralize the caustic lime. 
Peat ash treated in this way always loses a small portion of its chlorine and 
sulphuric acid, and we may also add that it is exceedingly difficult to remove 
the last traces of ammonia, without again driving off a small quantity of 
carbonic acid. 

We have given above but a mere outline of tire process of analysis followed 
by us, but as it does not essentially differ from that usually adopted, we have 
thought it unnecessary to do more than merely indicate the general nature of 
the method. 

The principal features of importance presented hy turf ashes, and which may 
be at once recognised by referring to the annexed table of results, are : 1, 
the small quantity of alkalies— the chlorine present being in general sufficient 
to neutralize the whole of the potash and soda found; 2, the large 
quantity of sulphate and carbonate of lime ; 3, the unusually large quantity 

of phosphoric acid and of magnesia. All the peat ashes examined have very 
nearly the same composition, if we leave the carbonate of lime and part of the 
sulphate and of the iron out of consideration, these being precisely the in- 
gredients which are, at least in part, derived from the soil. During the 
growth of the peat the soluble salts must all have been washed away, hut the 
turf from hogs, where the drainage from the upper layers is imperfect, must 
still contain a large amount of soluble salts, so that in this respect there must 
be some difference observable between different peats, and even between 
different parts of the same bog. The existence of a large quantity of phos- 
phoric acid in peat ashes agrees perfectly with the analyses of L. Svanberg of 
a number of bog iron ores. He found,* for instance, in one specimen 1'2S 
per cent., and in most instances the quantity varied from a quarter to one per 
cent. As the object of this report is entirely of a technical character, it would 
be foreign to it therefore to dwell further on this subject, and we shall conse- 
quenllydefer to another time the consideration of a great number of interest- 
ing points connected with the inorganic constituents of peat, and of soils 
generally. 



* Ber. Julirb. xix. 322. 
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Organic Analysis. 

The amount of water was determined in the usual manner in a Liebig’s 
drying tube, and the dried peat thus obtained was employed for the determi- 
nation of the nitrogen, and carbon, and hydrogen. We did not think it 
necessary to determine the carbon and hydrogen of all the specimens, as the 
sis varieties subjected to distillation represented very well the entire series. 
But as ammonia forms one of the most important elements obtained from turf, 
and as, with the exception of one by the Prince of Salm-Horstmar,* we are not 
acquainted with any previous determination of nitrogen in peat, we made a 
complete series of accurate analyses by the method of Will and Varrentrap of 
the entire series of peats which came under our observation. The results of 
these analyses will, we hope, possess not only a technical but a scientific value ; 
for the present, however, we shall restrict ourselves to the former. 

The determinations of carbon and hydrogen were all made with oxide of 
copper — chlorate of potash being also put into the end of the tube. The great 
difficulties attending the perfect combustion of peat and similar bodies led us 
to adopt a modification of the ordinary process, which was found to answer 
admirably. This modification consisted merely in using a very long tube, 
about four inches of which, at the end near the cork, was filled with copper 
turnings which had been heated to redness in a stream of oxygen gas, and had 
thus the entire of their surface oxidized ; between these mid the cork was 
placed about two inches of clean copper turnings, which had been heated to 
redness in a stream of hydrogen gas whenever the substance contained 
nitrogen ; the mixture was made in the usual w r ay. When the combustion 
had commenced, the part of the tube containing the turnings was brought to a 
full red heat, and kept at that temperature until the end of the operation. A 
large surface of red-hot oxide of copper was thus presented to any uncon- 
sumed carbo-hydrogen which may have escaped from the other parts of the 
tube. The most refractory substances may be readily burned in this way. 

The determination of the ash was made in the usual way in Berlin porcelain 
crucibles ; and of the coke or charcoal by heating, to full redness, a portion of 
the powdered peat already mentioned in a well covered platinum crucible 
until all fumes had ceased. If the peat be charred in fragments, especially if 
they he large, the percentage of charcoal will be smaller, as the external 
portion will be charred before the internal parts become heated, the conse- 
quence of which is that the vapours given off by the latter will burn off a 
portion of the external layer, and thus reduce the amount of charcoal. It is in 
fact the same result which takes place whenever steam passes over the surface 
of heated charcoal. 

We have now described all the methods of analysis which we employed, in 
so far as they require explanation, and for the results of the analyses we 
must refer to the tables in which we have arranged them. The only fact of 

* W. F. Fiirst zn Salm-Horsmar obtained from 0'299 grmms. of turf from Coesfeld 
0-024 grmms. of ammonia- chloride of platinum == 0-0063 grmms of nitrogen =>2-1 00 
per cent.— Poggend , e Annal. d. Phys,’ L1II. 624. 
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importance which may be deduced from these results, without entering into 
theoretical considerations — and it is in fact the principal one which we have 
to deal with at present — is that commercially speaking, all the peats which 
we have examined, apart from their physical qualities of compactness, &e., 
have nearly the same composition. Deferring to another occasion the discus- 
sion of these results, we shall now proceed to the consideration of the second 
part of our subject. 

Part II. — Distillation of Peat in Close Vessels. 

The nature of the products of distillation of peat, although generally resem- 
bling those of most bodies of vegetable origin, have not hitherto been very 
carefully examined, and indeed we may add that a good deal of confusion still 
exists as to the nature of the dry distillation of vegetable matter. The pro- 
ducts of this distillation are of four kinds : — 1, Charcoal ; 2, Water ; 3, Tar ; 
and 4, Gas. The water, tar, and gas, are exceedingly complex mixtures of 
substances, the number of which is continually being added to ; but as many 
of those bodies are of no economic value, and form but a small portion of the 
entire products, we shall leave them out of consideration, and attend only to 
those which occur in sufficient quantities to be of economical value. These 
are as follows : — 

In the Water. — Ammonia. 

Acetic acid. 

Py rosy lie spirit, or naphtha. 

In the Tar. — Paraffine or some analogous body. 

Liquid carbo-hydrogens — differing in boiling point and specific 
gravity. 

In the Gas.— Olefiant gas, marsh gas, and other gaseous carbo-hydrogens. 

Whenever wood, turf, lignite, &c., are distilled, all these products are 
invariably obtained, but their relative proportions differ for each substance. 
Bodies which contain a great deal of oxygen and hydrogen, especially when 
in the proportion to form water, give rise to a great quantity of products rich in 
these substances : such as acetic acid, wood spirit, &c. In this case the pro- 
ducts contained in the -water are the most important. If the substance con- 
tains but little oxygen, such as coal, the products which will predominate will 
naturally be rich in carbon and hydrogen, and hence we may expect to find 
in this case the tar an extremely important product. But there is frequently 
a great difference in this respect between different varieties of the same sub- 
stance, as for instance, between coals and peats from different localities — and 
hence those which contain most oxygen will under the same conditions give 
less tar and irore watpr. 

If a body such as coal or peat be placed in a close vessel and slowly raised 
to a red heat, a quantity of water existing ready formed in the substance will 
first distil over, decomposition will then commence, water will he formed from 
the elements of the turf, accompanied by acetic acid, wood spirit, carbonic 
acid, and carbonic oxide, and a small portion of marsh gas ; the nitrogen will 
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at the same time be in part converted into ammonia. When the greater part 
of the oxygen has been removed by the formation of the bodies just mentioned, 
a new series of bodies rich in carbon will be formed, those which are produced 
first being lighter and boiling at a lower temperature than those which pass 
over subsequently ; and when, finally, the whole of the hydrogen is carried 
off in these combinations, the excess of carbon remains behind as charcoal or 
coke. Although we have here traced the successive stages of the distillation, 
there is in reality no very accurate separation possible between the moment 
when the water has ceased being formed and the commencement of the forma- 
tion of the oily carbo-hydrogen. In general, long before the whole of the 
water products have passed! over, vapours of oil make their appearance, and 
this the sooner the more rapidly the temperature is raised. If the temperature 
he very rapidly raised in the first instance, the vapours of water, and of the 
substances rich in oxygen and hydrogen, and a small amount of carbon, are 
decomposed by the surfaces of red hot coke which are continually forming 
carbouic acid, carbonic oxide and gaseous and liquid carbo-hydrogen being at 
the same time produced. Under such circumstances, independently of the 
nature of the substance, we would obtain, by a heat very rapidly raised, less 
charcoal, less water and products accompanying water, and more tar and gas. 
The two principal circumstances, therefore, influencing the relative proportions 
of the products are, — 

1st. The relation between the amount of carbon and of oxygen and 
hydrogen in the substance. 

2nd. The temperature at which the distillation is carried, on, and the com- 
parative rapidity with which the materials aTe brought to that tem- 
perature. 

In our examination of turf, it was necessary to pay attention to both these 
points, and as on due consideration, the ordinary gas retort presented us 
with the simplest and best means of studying the question from both points 
of view, we procured a cast iron retoit, 4£ feet long ar.d 10 inches internal 
diameter, capable of being closed with a lid or mouth-piece exactly like an 
ordinary gas retort. It was set in brickwork, but its bottom was separated 
from the direct action of the fire by a fire-clay tile, the flame and hot air 
being made to pass through several apertures into the space immediately 
surrounding the retort, and thence into the flue. By this means the retort 
could be gradually brought to a bright red heat. About 6 inches of the 
retort; projected beyond the brickwork, and from the top of this portion an 
U shaped tube made of ordinary inch gas-pipe passed into the con- 
densers, the bend of the U being about 2^ to 3 feet above the retort. The 
arrangement for condensation consisted of three Wolff’s bottles of tin-plate. 
20 inches high and 1 foot in diameter. The iron U shaped tube was con- 
nected by a coupling joint with a leaden lube which descended to the bottom 
of the first Wolff’s bottle, and the third bottle was connected with a coil of 
leaden pipe about 18 feet in length arranged in a barrel of cold water like 
an ordinary worm of a still. Communicating with this worm, just where it 
issued from the barrel, was a small tar cistern to collect any liquid products 
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■which might he condensed in the worm, or carried into it from the Wolff’s 
bottles by the rush of gas. The three Wolff’s bottles were connected with 
each other in the ordinary way; the mouth-piece of the retort was luted on 
with the lime from the purifiers of the gas-works, where it is used for the 
same purpose. 

In distilling with this apparatus, we employed two different temperatures 
with one variety of turf. In the first instance, we charged the retort, and 
then gradually heated it to a bright redness. The time necessary to bring it 
to this temperature was generally about 14 hours. With the light surface 
peats it did not require this length of time, hut with the dense varieties, it 
frequently exceeded 2 hours. At first very little gas was given off, but as 
parts of the retort attained a dull redness, carbonic acid mixed with a vapour 
of an excessively foetid smell came off. As the heat increased, sulphurous 
acid, a little sulphuretted hydrogen, and abundance of carbonic oxide, with 
marsh gas, were formed. When the retort attained a full red heat, a strong 
stream of gas was given off, which was allowed to burn at the end of the 
worm, which it continued to do for each charge, from two to four hours, 
depending upon the density of the peat, and consequently upon the weight 
of the charge. It possessed considerable illuminating power; for about two- 
thirds of the time it was allowed to burn, being very little inferior to some 
ordinary varieties of coal gas. Towards the end, carbonic oxide and marsh 
gas of course predominated. 

In employing the second temperature, we heated the retort to a bright 
redness, and then introduced the charge as in the gas-works. In this case, 
the gas was immediately given off, and, as was to be expected, of a better 
illuminating power than in the other case ; tlie distillation also occupied a 
much shorter time. 

We distilled altogether six varieties of turf, only one of which was distilled 
at the two temperatures, the other five having been treated in the way first 
described, that is, introduced into the retort when cold. 

The quantity of turf employed for each experiment was one hundredweight, 
which was distilled in from 7 to 15 charges, according to its density. The char- 
coal of each charge was weighed separately, but the volatile products were not 
estimated until the entire hundredweight was distilled. The Wolff’s bottles 
were then weighed, their contents emptied into a proper receiver, and the 
total weight of the solid and liquid products ascertained by the difference of 
weight between the vessels when charged and when empty. The tar and 
liquid were allowed to rest for two or three days in order to settle the liquid 
syphoned off, the tar collected on a cloth and weighed ; the difference 
between the weight of the tar and the whole contents of the vessels giving 
the weight of water and soluble products, which were also estimated by direct 
weighing. The gas was calculated as loss. 

Determination op Substances contained in the Water. 

Determination of Acetic Acid . — A weighed quantity of the water (about 
3 lbs.) was treated with caustic soda and evaporated to dryness, and heated 
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to about 350° Fahr., in Older to semi-char adhering tar, &c., boiled witb 
water, and filtered to separate pitchy matter, evaporated to a small bulk, in- 
troduced into a retort connected with a Liebig’s condenser, treated with sul- 
phuric acid, and distilled nearly to dryness. The distillat was treated with 
precipitated carbonate of baryta, and when completely saturated, heated for a 
few minutes nearly to boiling, in order to allow any sulphate of baryta present 
to precipitate, filtered, evaporated to dryness in a water-bath, and the acetate of 
barytes (Ba 0. A+HO) weighed. A weighed quantity of this acetate was 
then dissolved in water, and the baryta precipitated by sulphuric acid, the 
sulphate of baryta collected on a filter, washed, dried, ignited, and weighed, 
and the quantity of acetic acid calculated from this result compared with 
that deduced from the dry acetate. Barytes was selected in preference to 
lime, as it gives a purer salt, and especially free from sulphuric acid. 

Determination of Ammonia . — A weighed quantity (about 3 pounds) of 
the liquid was saturated with hydro-chloric acid, and evaporated to dryness, 
a water bath having been employed towards the end ; the dried residue weighed, 
dissolved in water to separate tar, and accurately measured in a graduated 
cylinder. A small portion of the liquid was then taken, and the ammonia 
contained in it determined in the usual way by bichloride of platinum. 
The quantity of ammonia deduced from this result, deducted from the 
weight of the dry residue, gives the weight of soluble matter not driven off 
at 212° Fahr. 

Wood-spirit or Naphtha . — The residue of the watery liquid, after the deter- 
mination of the acetic acid and ammonia, and weighing generally from 30 to 
35 lbs., was then accurately weighed, nearly saturated with sulphuric acid, 
introduced into a still, and one half drawn off. The residue was rejected, and 
the distillat again distilled over hydrate of lime, and this operation repeated 
until the distillat was reduced to between two and three pounds. The distil- 
lation was always conducted very slowly, so that the entire of the spirit passed 
over before the operation was ended. The distillat was next treated with 
excess of dried chloride of calcium in a retort, and set aside until the whole 
became solid, allowed to rest for some days and then distilled in a water-bath 
as long as anything passed over. The residue in the retort was then treated 
with about double its weight of water, and distilled in a water-bath as long as 
any alcohol came over. The liquid which passed [over iu the first distillation 
with chloride of calcium generally contained traces of spirit, and was again 
treated with chloride of calcium as before. The total product was then 
weighed, and the specific gravity determined. 

Determination of Constituents of the Tar. 

The quantitative deter minationfof the constituents of the tar of peat, and 
indeed of any other substance, is exceedingly difficult, even of those bodies 
which are easily prepared in a state of purity. We were, consequently, obliged 
to devote a great deal of time in endeavouring to obtain a simple process, by 
which the bodies could be prepared in sufficient purity, and as little altered as 
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possible. Indeed the difficulty of obtaining them unaltered is probably the 
greatest with which we had to contend. After a number of unsuccessful trials 
we found the following process to answer in the most perfect manner. 

A small quautity of the fresh tar, immediately after having beeu weighed, 
was introduced into a flask, and weighed ; it was then placed in warm water 
until the tar was completely fluid, the mouth of the flask being loosely closed 
with a cork, and then set aside to cool. When completely solidified, the water 
which had separated was removed as completely as possible, and the flask 
again weighed; this was the true weight of tar, and the difference gave the 
amount of water which remained mixed with the tar. From this result the 
true weight of the tar, and of the water obtained in the distillation, was easily 
calculated. 

A weighed portion of the tar (generally about two to three pounds) was then 
introduced into a sufficiently capacious tin-plate Wolff’s bottle, with two necks 
and having a cock at the bottom. A leaden pipe passing through one of the 
necks to the bottom of the vessel was attached at its upper end to a small boiler, 
by means of a steam-tight coupling joint. Through the other neck was passed 
a piece of similar leaden pipe, one end being connected with an ordinary 
worm well cooled, and the other end just entering the vessel. A jet of steam 
was then passed through the tar from the small boiler, the Wolff’s bottle 
having been previously heated nearly to the temperature of boiling water so 
as to render the tar perfectly liquid. In a few moments the lighter oils came 
over freely, and if the temperature of the Wolff’s bottle was raised to about 
350° so as to prevent the condensation of the steam in it, the entire liquid 
and solid caTbo-hydrogen,naphthaliu, creosote, &c. came over in a very short 
space ot time and with a very small expenditure of steam. After all oil had 
ceased to pass over, there remained in the Wolff’s bottle a black pitchy mass, 
greasy to the feel, brittle, and exhibiting a resinous fracture and very fusible. 
When treated with caustic potash about one-half dissolved, leaving a brownish 
earthy-looking mass, which on drying resembled catechu. On being heated 
it softened, but could not be melted into a thoroughly fluid mass without 
decomposition. When the solution in potash was treated with hydrochloric 
acid, a black resin was precipitated. When melted, it formed a dark brownish- 
black pitchy mass. When placed in cold water it was exceedingly brittle and 
exhibited a perfectly resinous fracture ; but when placed in a warm room, it 
gradually spread itself over the tube or other support upon which it was 
placed. In this semi-fluid condition it could be drawn into threads. It was 
soluble in ether, petroleum, turf-oil, and more sparingly in alcohol. Its solution 
in oil of turpentine resembles the ordinary Brunswick black varnish. In its 
general properties it bore remarkable resemblance to the substance known as 
shoemaker’ s-wax. The resin insoluble in potash was insoluble in alcohol, at 
least to any considerable extent, but dissolved in petroleum, turf-oil, &c., but it 
was on the whole less soluble tban the resin soluble in potash. Both resins 
appear to combine readily with sulphuric acid, and to form conjugate com- 
pounds, which are however decomposed by a temperature even as low as that 
of boiling water. When kept for any length of time at this temperature, it 
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gives off sulphurous add gas, and then forms a thick varnish-like mass of an 

intensely black colour, which is completely precipitated on the addition of water. 
The resins thus obtained resemble one another perfectly, and present the usual 
appearances of similar compounds obtained with sulphuric acid. The object 
of our investigation being principally economical, and the time at our disposal 
very limited, we did not study these resins further, but from the considerations 
which we shall immediately offer, there can he no doubt that the matter is 
very well deserving' of complete examination, which we hope in a short time 
to do. We endeavoured to obtain paraffine from them, but did not succeed, 
and a little closer examination showed us that they were true resins. On 
subjecting the original pitchy mass to distillation, there first passed over a 
small quantity of light oil containing traces of benzin — this was succeeded by 
a thick heavy oil the last portion solidified into a semi-crystalline mass; and 
on pushing the distillation gradually, until the bottom of the retort softened 
and sulphur-yellow fumes began to appear in the neck, there was obtained a 
quantity of an oily fluid, very nearly equal in quantity to that first obtained in 
the distillation by steam, but somewhat thicker than the latter, and in the 
retort remained a porous light charcoal. 

There appears to he considerable variation in the relative proportions of 
these resins obtained in different distillations, but in general the quantity of 
the insoluble resin obtained far exceeds that of the soluble resin. The insolu- 
ble resin when distilled gives at first a little heavy oil, but towards the end of 
the operation paraffine distils over, requiring very little purification ; in fact, 
nearly the whole quantity of that substance which was obtained appeared to be 
derived from the distillation of the resins, a fact which fully bears out the view 
which we have taken of the nature of the distillation. We are confident that 
on the large scale, a much larger quantity of paraffine may he obtained, by 
separating tbe oils directly from tbe tar, and then subjecting the residual pitch 
to distillation, than could be obtained by any other process. 

The oils obtained in both processes were then mixed together, and subjected 
to distillation by steam, in the same manner as the tar. This operation pro- 
ceeded far more rapidly than in the case of the tar, owing to the greater 
fluidity of the oils. The oil which first came over was of a light straw colour, 
very volatile, boiling below 212 3 Fahr., and consisting, in a great measure, of 
benzin. Gradually the colour of the product darkened ; and when the distil- 
lation was complete it formed a dark olive-coloured thick oil, of an excessively 
foetid odour, and acted upon the glass, forming a coating of metallic appear- 
ance of sulphuret of lead. When any oil ceased to come over the distillation 
was stopped, and the total weight of oily products ascertained in this second 
distillation; a considerable quantity of pitchy matter was always separated; 
indeed, these resinous bodies adhere with singular tenacity to the oils, and give 
them a slight tinge even when distilled with steam three or four times by 
simple distillation ; per se it is impossible to purify them. 

The oils w ere next poured info a large balloon, and treated with a quarter their 
weight of a mixture consisting of one part of caustic potash and three parts of 
caustic lime, to which five times their weight of water was added. The mix- 
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ture was well shaken, and allowed to stand, occasionally shaking it, for twenty- 
four hours. At the end of this time the liquid had assumed a deep red 
colour, and the oil had formed with the potash and lime a sort of fatty semi- 
solid mass, at first of a dirty greenish hue, but subsequently becoming much 
darker. The liquor was poured off, and, when saturated with muriatic acid 
(or sulphuric acid) and distilled, a quantity of a heavy oil was obtained, con- 
taining the whole of the creosote, carbolic acid, &c. ; but which we did not 
farther examine. The thick fatty mass was then treated with hydrochloric 
acid, and gently heated, so as to cause the oils to separate from the lime- 
residue, and collect in drops on the surface, and well agitated with the acid 
liquor to remove the organic bases, anilin , &c. The oily layer floating upon 
the acid liquor was then removed. Its colour was now of a very light brownish 
yellow, and it had, in a great measure, lost its disagreeable smell, owing to the 
removal of the sulphur by the potash and lime. 

By subjecting the oil thus purified to another distillation it may be obtained 
almost colourless ; in general we did not again employ steam, but proceeded at 
once to the separation of the different oils and of the paraffine. For this 
purpose the oils were introduced into a retort, and distilled at first in a bath of 
salt and water, to separate, as far as possible, the benzin by distillation. When 
nothing distilled at this temperature the retort was slowly heated over char- 
coal, until 15 to 20 percent, had passed over, when the receiver was changed, 
and the heat raised until a portion equal to about 40 to 45 per cent, of the 
original oil had passed over, when the receiver was again changed, and the 
distillation continued, with a slight increase of temperature, until another por- 
tion, equal to about from 15 to 20 per cent, of the original oil had passed over. 
The residue in the retort was then poured into a basin, and allowed to cool slowly; 
when cold it formed a solid mass, having a somewhat crystalline structure. 

It was then placed in h double bag of linen cloth and gently pressed, keeping 
the temperature as low as possible ; by immersing the bag in cold water, a 
quantity of thick brownish oil, almost destitute of smell, was squeezed out. 
When the greater part of the oil was squeezed out with a gentle pressure the 
mass was cooled as much as possible, and the pressure increased until all 
traces of oil were squeezed out. When the oil, thus separated, was subjected 
to great cold, an additional quantity of crystalline matter was obtained* 
With the small masses upon which we were obliged to operate, the separation 
of the oil in this way was very difficult. The solid mass which remained in 
the cloth, together with the portion which crystallized from the oil, was then 
fused with water in a basin, allowed to cool, the water poured off, and the 
mass heated to near 212° for one or two hours, with about its own weight of 
oil of vitriol, which removed all adhering resins and oil \ on allowing the mass 
to cool, and washing it with water, and fusing it once or twice in water, it 
formed a greyish-white mass, very brittle and crystalline, fusing at from 110 a 
to 111°. It was then dissolved in absolute alcohol at a boiling temperature 
from which it separated on cooling in beautiful pearly scales of considerable 
size, which were collected on a filter, fused, allowed to cool, and weighed. The 
products separated in this way were as follows : — 

E 
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1. A volatile oil boiling under 212° Fehr., and forming about B per 

cent., and containing a large quantity of benzin. 

2. A volatile oil, having a boiling point from 266° to 320 p FahT., form- 

ing from 15 to 20 per cent. 

3. An oil boiling from 320° to 550° Fahr. : and forming about 35 to 40 

per cent. 

(These three oils correspond with the volatile oil of Reece.) 

4. An oil boiling above 550°, part of which is obtained by distillation, 

and another part by expression, from the paraffine, and forming 

about 30 to 35 per cent of the crude oil before separation of creosote. 
(Corresponding to the fixed oil of Reece.) 

5. A solid crystalline carbo-hydrogen, considered as paraffine. 

Before adopting this process by steam, we usually subjected the tar to 
distillation, which we carried on with a temperature gradually raised until the 
bottom of the retort melted, and nothing remained in it but a porous charcoal, 
then treating the crude oily mass thus obtained as above described with a 
mixture of lime and potash, but we never obtained very constant results by 
this means, nor were the products as pure. By the steam we were enabled to 
get a product which required little or no bleaching, was very free from disagree- 
able smell, whilst with the other it was almost impossible to remove the last 
traces of either the colour or odour. 

When we. wished to obtain the oils perfectly free from colour, and sufficiently 
pure to remain so when exposed to the action of light, they were treated 
directly, as they were obtained in the first distillation with steam, with bichro- 
mate of potash and a very little sulphuric acid, allowed to stand for a day or 
two, occasionally agitating the mixture, then syphoning them off, washing 
them with potash, and then distilling them. If allowed to stand for two 
months in contact with bichromate of potash alone the same result will he 
obtained, without the disadvantage of employing oil of vitriol, which has in 
every case an injurious action upon oils intended to be used as solvents. There 
is also less loss of oils where the bichromate alone is emploj'ed, as the oil of 
vitriol sets free a considerable quantity of chromic acid which acts with great 
energy upen the oil. 

We have not as yet been able to examine whether there is any difference 
between the oils obtained by distillation with steam from the crude tar and 
those produced by its dry distillation. It is, however, probable that there is 
some difference at least in physical character, for it is not to be supposed, 
that a complex mixture like tar could be kept for a considerable time at the 
temperature necessary for its distillation without undergoing change. We 
have also uniformly obtained a larger product by the steam process than 
bv the dry distillation of the tar, especially of paraffine. We are of 
opinion that . in the crude oil obtained by the distillation of the tar, two 
perfectly distinct series of bodies exist: the first consisting of the lighter oils 
formed in the distillation of the peat, and the second the products of the dry 
distillation of the resinous bodies, formed in the same operation, and which we 
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succeeded in separating from the tar by means of steam. It is probable that 
the whole, or at least the greater part of the “ fixed oil,” paraffine, naphthaline, 
&c-, are the products of this second distillation. It is no objection to this 
view that naphthaline exists ready formed in coal tar, because that substance is 
really not the product of the simple distillation of coal, but a mixture of tar of 
the first distillation, with the products of distillation of part of that tar itself. 
From the high temperature employed, and the absence of any comparatively 
large quantity of water in the coal from which gas is manufactured, the 
vapours of the tar are in great part subjected to complete distillation, and 
these products mixed with a portion of the undecomposed tar vapours form 
what we denominate gas tar. The appearance of the gas coke, as well as the 
production of artificial graphite in the gas retorts, which is the charcoal 
formed from the destructive distillation of the tar, bear out this view of the 
matter completely. In one of our experiments, where we commenced the 
distillation of the peat at a full red heat, we obtained some results supporting 
this view in a remarkable manner. A quantity of the tar condensed in the 
upright tube which carried off the products from the, retort and was there 
acted upon by the steam formed from the turf. A hard pitchy mass was 
formed in the tube resembling in everything the residue of the action of steam 
upon the tar ; but as the distillation of the volatile products from the retort 
through the tube ceased, the temperature, which was kept comparatively low 
by the vapours passing through it, rose, and the pitchy mass, at the end nearest 
the retort, was subjected to complete distillation. Very nearly one-half of the 
tar was then subjected to a second distillation, and when a portion of it, at a 
point where the heat had not been sufficiently high to drive off all volatile 
matters, was treated with ether, crystals of paraffine were observed, whilst none 
could he obtained from the upper end of the pitchy mass which had not been 
so distilled a second time- 

The extraordinary similarity between the products obtained from turf and 
those obtained from the oil which is formed in the manufacture of rosin gas is 
certainly very curious, and is not without value in reference to the view which 
we have put forward above, as to the nature of the first distillation of vegetable 
substances ; and although we wish to avoid theoretical considerations as much 
as possible in the present report, we cannot refrain from making a few addi- 
tional remarks upon the subject, as it is of great importance that the true 
nature of the process which we have adopted for the separation of the oils 
from the tar should be thoroughly understood. 

The oil above mentioned is obtained in Paris in considerable quantities, and 
has been applied technically. Its examination was made by Pelletier and 
"Walter.* It is of a dark brown colour ; it commenced to boil at 266° Fahr., 
and continued to do so until it reached 320°, when it ceased, and the tempera- 
ture then rapidly rose to 536°, when the distillation again commenced, and so 
continued until it gradually reached G62 J . Three different products are thus 
obtained which are employed in the arts. The first, or that which passes over 
between 266° and 320°, is called in the manufactory vive essence , the last 

* Berz. Jahrb. xix. 608. 
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portion containing a little naphthaline. What passes at 336° is denominated 
liuilefixt , and that which passes above 662° is called mature solide. It is 
probable that there is a greater number of oils in what we might call the vive 
esse?ice of the turf oil, hut the Jiuile fixe resembles in most particulars the fixed 
oil of peat. It is a thick oleaginous fluid of a brownish colour, which appears 
blue on the edges, apalescent, and sometimes muddy. It is cleared by treat- 
ment with a ley of potash of 41° of Beaume, in which condition it is used to 
paint the exteriors of buildings, &c. The matiere solide yields a white 
crystalline substance which crystallizes in mother-of-pearl-like shining plates, 
and which melts at 152° Fahr. This body is not paraffine. Pelletier and 
Walter call it metanaphthaline } and Dumas retisterene. It has many of the 
properties of paraffine, hut, unlike it, it is converted into an ochre-yellow 
resinous "body by nitric acid. We have some reasons to consider the similar 
substance obtained from turf not to be the body usually described as paraffine, 
but as its identity or non-identity with that substance is of little importance in 
an economic point of view, we shall say nothing further of the matter here. 

If the view which we have put forward regarding the nature of the dry 
distillation of vegetable matter be correct, we shall have at once a key to the 
formation of the bodies just mentioned derived from rosin, as well as to the 
formation of turpentine, of petroleum, and many other phenomena, both 
chemical and geological. 

Before concluding this part of the subject, we may remark that we could not 
succeed in obtaining the oils from the tar in the manner described by Mr- 
Reece. There can be no doubt, from what we have already remarked with 
reference to the action of sulphuric acid upon the resinous bodies in the tar, 
and especially upon the facility with which they are decomposed at a temper- 
ature below that of boiling water, and converted into hard resins, that oil of 
vitriol is capable of removing them completely ; hut certainly not the quantity 
employed by Mr. Reece, which, if his tar resembles that obtained by us, would 
form only about 5 per cent, of it. Now, although from the nature of the 
products of distillation of these resins, their atomic weight must be high, still 
we do not know of any resinous bodies which would combine in that propor- 
tion with sulphuric acid. We tried the experiment on several occasions, but 
without success. Thus, with 1 lb. of tar we employed 1 oz. of oil of vitriol, 
then 2oz., and so on, until we had employed a quantity equal to about 20 per 
cent, of the tar, before we obtained anything like a successful result. The only 
way in‘ which we can account for this great difference in our results, is, that the 
quantity of resin in the tar obtained by Mr. Reece is much less than in our 
tars, owing to the tar having been subjected to second distillation from the 
high heat employed. But even supposing that such was the case, we believe 
that better results and larger proportions of products could he obtained by 
the use of high-pressure steam than by sulphuric acid, especially as the action 
of the latter upon the oils very much deteriorates their solvent powers — pyro- 
genous oils dissolving caoutchouc and gutta percha, and much more readily 
before treatment with sulphuric acid than after. With steam of two or three 
atmospheres’ pressure, the distillation would be quite perfect ; for we may 
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remark that paraffine will not come over with the vapour of water of a tem- 
perature of 212°; and hence, as we have mentioned in the description of our 
process, we heated the vessel containing the oils and tar to a considerable 
degree, but the same effect would he brought about, in the first instance, much 
better by the use of high-pressure steam. Where the quantity of oil is large, 
and that of the paraffine small, the temperature at which the latter passes over 
with the vapour of water is lower ; indeed, in such case, traces go over with 
ordinary steam ; but where the paraffine is merely mixed with a small quantity 
of oil, it may be exposed for hours to the action of steam of ordinary pressure 
without any sensible loss, being, in fact, purified by the operation, the entire 
of the liquid oils being carried off. 

We shall now give a short resume of the results which we have obtained, 
and, before doing so, shall give a short statement of the absolute quantities 
obtained in each distillation. For the per-centage results deduced from these 
we refer to the tables annexed. We have also thrown the descriptions and 
notices of the localities into the form of a table, as we believe that the best way 
of rendering a series of experiments of practical use, is to put them in as 
small a space as possible, and with as few words as is consistent with clearness, 
before the eye ; and this, of course, is best effected by tables. With reference 
to the descriptions which we have given of the localities, we may state that the 
numbers, &c. are derived from the valuable Report of the Commissioners ap- 
pointed to examine into the Nature and Extent of the Bogs of Ireland ; and 
principally from the reports of Richard Griffiths, Esq. Where possible we 
have given the number of acres and the depth of the hog, and the fall; the 
first, in order to show the extent of hog represented by the specimen, and the 
second, the probable capability of drainage — a matter of considerable import- 
ance — 1st, as influencing the cost of the preparation of the turf ; and 2ndly, 
the value of the reclaimed land. 

Detail of the Results obtained by the Distillation of Six 
Varieties of Peat. 

The first peat distilled consisted of a mixture, in about equal proportions, of the 
light and dense peats from Mount Lucas Bog, near Phillipstown, being, in fact, 
the peat as it is sold for fuel in Dublin. The quantity distilled was larger than 
that of any of the other varieties — 1 cwt. as already mentioned, being the 
quantity employed in all the other cases. Being the first specimen examined, 
the process by which the different constituents of the tar and water were esti- 
mated was somewhat different from that described above, and by which all the 
others were determined. We may also remark, that, probably on account of 
the imperfections of the process, and our not being as well acquainted with the 
bodies as subsequently, the percentage of oils and of paraffine is too low, cer- 
tainly the latter. 

The ammonia in this instance was determined in two parts. The part 
existing as carbonate having been separated from that combined in the liquid 
with acetic acid, by simple distillation. This is the essential difference 
between the processes ; the other points of difference having reference more to 
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the rapidity and convenience of analysis, and the facility of calculating the 

results, we do not think it necessary to give any further details, and shall at 
once state the absolute numbers obtained. 



Phillipstown . 



18041bs. = 1,386,240 grains avoirdupois of turf, gave — 



Charcoal 67$ lbs. = 518,400 grains. 
Crude Tar 3 lbs. 6 oz. 4 drms. = 26,040 grains j -^ter*. 



23-043 grains. 
2997-4 „ 



This crude tar yielded — • 

. 2,997 grains. 

. 324-24 „ 

. 15,986 „ 

. 4,246 „ 1 From distillation 

. 2,486-76 „ J of resins. 



Total . . . 26,040 



Paraffine 
Oils . 
Charcoal 
Gas 



Total — -Water — 421bs. 7oz. = -with water of tar, 328,9l7grains, yielded — 



Chloride of Ammonium existing as carbonate 
Chloride existing as Acetate and in other com- 
binations ...... 

Acetic Acid ....... 

Wood Spirit ... .... 



11,71? g™™l TotalAmmon ; a 
1,448*9 „ J 13,165- 9 grains. 
1,060-4 
1,283-5 „ 



The result of each charge in charcoal was as follows — 



Charge. 

1 




Tnrf. 

12 £ lbs. 






Charcoal. 

5 lbs. 


2 




14 „ 






5 „ 


3 




12 „ 








4 




12 „ 






5 „ 


5 




12 „ 






5 „ 


6 




12 „ 






5 » 


7 




16 „ 






6 „ 


8 




12 „ 






4 h » 


9 




12 „ 






5 „ 


10 




15 „ 






4 jj 


11 




12 „ 






4 4 „ 


12 




12 ,, 






4 „ 


13 




10 „ 






3 „ 


14 




7 






3 » 


15 




9 » 






4 „ 


Total 


. 


180£ lbs. 






67£ lbs. 



Dense Peat. Wood of Allen. 
1 cwt. = 860,160 grams of peat yielded — 



Charcoal 36 lbs. 8J oz. 
Crude Tar 28,250 grains { ^ te[ / 



Crude tar yielded- 
Water 
Paraffine 
Oils . 
Charcoal 
Gas . 



23,805 grains. 
4,445 „ 



4,445 grains. 

646 „ 

9,780 „ 

4,365 „ 1 From distillation of 
9 >014 „ J resins. 
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Total water = 327,745 grains, which yielded — 

Chloride of Ammonium . . 10,635 grains. 

Acetic Acid .... 2,463 „ 

Wood Spirit .... 1,625 „ 

The result of each charge in charcoal was as follows — 



Charge. 


Turf. 


Charcoal. 


1 


14 lbs. 


• 4 lbs. 9f 


2 


14 „ 


• 4 „ 6| 


3 


14 „ 


• 4 „ 5| 


4 


14 „ 


4 „ 10 


5 


14 „ 


4 „ 8 


6 


14 „ 


• 4 5 , 15 


7 


14 „ 


4 „ 9£ 


8 


14 „ 


4 „ S£ 


Total . 


112 lbs. 


• 36 lbs. 8$ 


Light 


surface Peat. Wood of Allen. 


I cwt. = 860,160 grains of peat yielded- 


- 


Charcoal 43 lbs. 13£ oz. = 


336,600 grains. 


Crnde Tar 4 lbs. 11 oz. 


14 grains = 36,014 


grains { r 


Crude tar yielded — 






Water 1 


. . 5,240 


grains. 


Paraffine 


. . 1,546 


}7 


Oils . 


. 12,746 




Charcoal 


. 6,832 


V From distillati 


Gas 


. 9,650 


J resins. 


Total 


. . 36,014 





5,240 grains. 
30,774 ,, 



Total water — 277,606 grains, which yielded — 

Chloride of Ammonium . . . 5,065 grains. 

Acetic Acid ..... 1,779 ‘5 „ 

Wood Spirit 1,476*5 „ 



The results of each charge in charcoal was as follows — 



Charge. Turf. Charcoal. 



1 




8 


lbs. 


0 oz. 






3 lbs. 


0 oz. 


2 




9 


„ 


8 „ 






3 „ 


'5J-, 


3 




10 




0 » 






3 „ 


11 „ 


4 




8 


„ 


0 » 






3 » 


4J „ 


5 




8 




0 „ 






3 „ 


2 „ 


6 




8 


j, 


o » 






3 „ 


2 


7 




10 


„ 


0 „ 






3 „ 


I 4 >, 


8 




10 




o "> 






3 „ 


14 „ 


9 




10 




0 „ 






3 „ 


14 „ 


10 




8 




0 „ 






3 „ 


3 „ 


11 




8 




o 






3 „ 


3 „ 


12 




8 




0 „ 






3 „ 


3 „ 


13 




6 




8 „ 






2 „ 


74 „ 


Total 




112 


lbs. 


0 oz. 






43 lbs. 


134 oz 
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Ticknevin Turf. 



1 cwt. = 860,160 grains of turf yielded — 

Charcoal 267,600 grains. 

Crude Tav 31,860 grains S™” 5 ' 



Crude tar yielded — 
Water 
Paraffine . 

Oils . 

Charcoal . 

Gas . 



6,777 grains. 

1,468 „ 

16,165 „ 

6,888 „ 1 From distillation of resins ; temperature very 

0,502 „ | low, hence the quantity of gas was small. 



Total . . 31,860 



Total water — 2S9,257 grains, which yielded — 

Chloride of Ammonium . . 2278*4 grains. 

Acetic Acid . . . . 16S8 „ 

Wood Spirit .... 1266 



The result of each charge in charcoal was us follows — 



Charge. 

1 






Turf. 
8 lbs. 






Charcoal. 
2i lbs. 


2 






8 „ 






2 4 




3 






s „ 






H 




4 






8 „ 






2 


” 74 


5 






s „ 






2£ 




6 






8 „ 






2£ 


” 


7 






8 „ 






2i 




8 






8 „ 






2 4 




9 






8 „ 






24 




10 






8 „ 






2 4 




11 






8 „ 






2 


„ 74 


12 






8 „ 






2 


s> 74 


13 






8 „ 






2 


„ 74 


14 






8 „ 






2 


» 74 



112 lbs. 



34 lbs. 134 ozs. 



Ticknevin Turf distilled with Retort first raised to a bright red heat. 



1 cwt. — 860,160 grains of turf yielded — 

Charcoal 2Sj lbs. = 201,600 grains. 
Tar . . . 20,170 „ 



Tar yielded — 
Water 
Paraffine 
Oils . 
Charcoal 
Gas . 



. None. 

. 1,691 grains. 

. 11,260 „ 

. 4,776 „ 

• 2,443 „ 



J-From distillation 



of resins. 



Total . . . 20,170 grains. 

N-B. The tar, having come over at a high temperature, united at once into 
a solid mass, and hence it contained no water mingled with it. 
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Total water — 276,000 grains, which yielded — 

Chloride of Ammonium . . 5277 "9 grains- 

Acetic Acid . . . .1791 „ 

Wood Spirit .... 1386*5 „ 

The result of each charge in charcoal was as follows — 



Charge. Turf. Chnrconl, 



1 




7i lbs. 






2 


lbs. 1 




2 




7 „ 






H 




The amount of the three charges 


3 










1* 


M 


of charcoal having been con- 


4 










H 


„ 


sidered too high, they -were 


5 










U 




again distilled. 


6 














Before distillation . . 64 lbs. 


7 




■ H „ 






2 




After ditto . . . . 5§ „ 


S 




7 „ 






2 




>■ — 


9 














Loss 1 lb., 


10 




7* „ 






u 


„ 


which substracted 


11 




8 „ 






H 




from the total . . 27 % lbs. 


12 




?i „ 






15 




— 


13 




■ ^ „ 






2 




gives as true weight 


14 




8 „ 






0 




of charcoal . . . 26j lbs. 


15 




• 1 5 jj 






24 


» 





112 lbs. 27-i lbs. 



Light surface Peat from Shannon. 

1 cwt. = 860,160 grains yielded — 

Charcoal 25 lbs. 10 oz. = 187,200 grains. 

Crude Tar 4 lbs. 15 oz. 80 grains = 38,000 grains j ^ter * 2 9 496 ®” Ua *' 

The crude tar yielded — 

Water .... 9,496 grains. 

Paraffine .... 1,561 „ 

Oils 12,986 „ 

Charcoal .... 10,785 „ 1 From distillation of 

Gas ..... 3,172 „ J resins. 

Total . . . 38,000 

Total water — 337,456 grains, which yielded — 

Chloride of Ammonium . . 10,947 grains. 

Acetic Acid . . . .1,762 „ 

Wood Spirit .... 1,134*6,, 

The result of each charge in charcoal was as follows — 

Charge. Turf. Charcoal. 



1 






9 


lbs. 






2 lbs. 




2 






9 


„ 






2 „ 


8 ozs. 


3 






9 


„ 






2 „ 




4 






9 


,, 






2 „ 




5 






9 








2 




6 






9 


„ 






2 




7 






9 








2 




8 






9 


„ 






— » 




9 






9 


„ 






2 




10 






9 


„ 






2 




11 






9 


;; 






2 „ 


4 ozs. 


12 






9 






0 




13 






4 


» 






0 ” 


14 „ 








112 


lbs. 






25 lbs. 


10 ozs 
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Very dense Peat from the Shannon. 

1 cwt. = 860,160 grains of turf yielded- — 

Charcoal . . 163,200 grains. 

Tar . . . 12,577 „ 

The tar was obtained in this instance free from water, owing to the high 
temperature at which the distillation occurred, caused by the great density of 
the turf, which did not commence to distil until the retort had attained a full 
red heat. 



The tar yielded — 

Paraffine . . 967 grains. 

Oils . . 7,856 „ 

Charcoal « . 2,046 „ 

Gas . . 1,708 „ 



12,577 „ 

Total water = 187,686 grains which yielded — 

Chloride of Ammonium . . 4,908 grains. 

Acetic Acid .... 1,391*6 „ 

Wood Spirit .... 1,028*8 „ 



The result of each charge in charcoal was as follows — 



Charge. Turf. 

1 . 151 lbs. 

2 . 17 „ 




O . 19 „ 

6 . 19 „ 

7 . 4 „ 

112i „ 



Charcoal. 

. 4 lbs. 

• * » 

• 4 » 

• 3 } 

’ 3 t” 

• _oi,. 

241 >> 



' Owing to the great density of this peat, several bricks 
of peat from the different charges were not suffi- 
ciently charred ; these were therefore selected and 
burned in two charges with the following results : — 
Charge. Charred Peat. Perfect Charcoal. 

4 1 . . . 81 lbs. . . 61 lbs. 




Part III. — Distillation of Peat by means of a blast of Air. 

The distillation of peat in a closed cylinder having furnished sufficient data 
enables us to judge of the nature and proportions of the products of distillation 
of peat, we did not think it necessary to operate upon more than from one-fourth 
to half a cwt. of turf, in the distillations conducted in a blast of air, as our 
principal object was to obtain points of comparison ; for the same reason we 
did not separate the volatile and fixed oils. The pyroxylic spirit was always 
weighed, as in other cases, at a specific gravity of 830°, being that of the usual 
commercial article. 

The apparatus employed consisted of the cylinder, already described in 
speaking of the distillation of.’peat in closed vessels. It was placed in an 
upright position, the blast of afr being introduced by a piece of gas-pipe attached 
to the nozzle of a forge bellows of considerable power, and screwed into the 
side of the cylinder, about one inch above the internal surface of the closed 
end. The open end was closed by a lid, and luting as in the other distillations ; 
and the same arrangement was made for condensation, with the addition of 
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making the gas bubble through a considerable quantity of cold water before it 
was passed into the chimney. 

In our first experiments we found it almost impossible to effect a complete 
condensation, and even when w r e did, the pressure which we were obliged to 
use, in sending the blast of air through the apparatus, was so great, that we 
are confident that the expense will be enormous, if a proportionable force be 
found necessary on the large scale. The difficulty of effecting a condensation 
was not, however, our only one, as we found it almost impossible to regulate 
the amount of air which was necessary to effect the combustion of the charge. 
Indeed, this is one of the greatest difficulties which will be encountered in 
carrying out the process on a large scale. If too little air be blown through, 
the combustion will go on slowly and imperfectly, and the quantity of peat 
which can be consumed in a given time will be exceedingly small; if too 
much, scarcely any products will be obtained. Thus, for instance, in our first 
attempt we employed a charge of nine pounds of turf from Phillipstown (No. 
2 in Table I), which occupied eight hours for its complete combustion, and 
yielded but two pounds three ounces of water, and only 120 grains of tar. The 
following table contains the results of several other unsuccessful experiments : — 



Variety 

of 

Peat employed. 


Number 
of charges and 
amount of 
each charge. 


Total 
weight of 
Turf 

employed. 


Water. 


Tar. 


No. 2. 


st. lbs. 


lbs. 


lbs. 


ozs. 


grains. 


1 9 


\ 






Phillipstown. 


2 8$ 
3 9 


> 26$ 


6 


14 


410 


No. 7. 


1 9 


] 








Light Wood of Allen. 


2 10$ 
3 8$ 


> 28 


7 


14 


526 


No. 22. 


1 










Shannon, No. 2. 


2 8 

3 8$ 

4 8 


l 31J 


5 


8 


110 



The tar obtained in these experiments was quite solid, and consisted almost 
entirely of the resin already mentioned in speaking of the distillation of peat, 
the whole of the oils having been apparently carried off by the blast. In every 
case of imperfect combustion the aqueous liquor was strongly acid at the end 
of the operation, whilst in the operation with closed cylinders, and also with 
the subsequent distillations in a blast of air, in which the combustion was 
regular and complete, the re-action, although acid in the commencement of 
the operation, gradually became alkaline as the temperature and the rapidity of 
the distillation increased. 

Although the blast of air blown through the apparatus was very large com- 
paratively to the charge of turf employed, the temperature never rose very 
high, owing to the great pressure, and in no case did the cylinder become red- 
hot, it would have been impossible therefore that the residual ash could have 
slagged ; indeed, a glance at the table representing the composition of peat- 
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ashes at once shows that the heat necessary to fuse such a mixture must be 
exceedingly high. Cases may however occur of mountain turfs, especially 
those mixed with the debris of decomposing granite or basalt, yielding 
more fusible ashes ; still, even in such cases, the temperature should be far 
higher to effect their fusion than any which we ever succeeded in producing. 
In endeavouring to effect complete condensation, which was finally effected by a 
slow and regular blast, the handle being worked at. the rate of from 4 to 5 strokes 
per minute, the evolved gases being made to pass through a column of two feet of 
water before passing into the chimney, we found the time necessary to burn 
one charge completely to vary from 6 to 9 hours; the amount of products 
being in almost direct proportion with the duration of the operation. So slow 
was the combustion under these circumstances, that it was sometimes impos- 
sible to say whether it had not ceased altogether. The tar obtained in these 
experiments was consequently very rich in ulmin-like resinous bodies similar 
to those before noticed, and consequently not so viscous as that obtained by 
close distillation. There would consequently be great difficulty in preventing 
the condensation apparatus from getting choked in carrying out the distilla- 
tion on the large scale ; at least there would be more danger than in gas- 
works, where the tar obtained from the coal is liquid. 

Notwithstanding the difficulties of regulating the blast and effecting the 
complete condensation of the products, the following results, obtained with 
considerable trouble, hut in which the difficulties just mentioned were com- 
pletely obviated, coincide in a very remarkable manner with those obtained 
by distillation in the ordinary way (see Tables VII. and VIII.), and thus fully 
bear out the view which we have taken of the nature of the process. 

The separation and determination of the products were made in the same 
manner as the similar ones from the distillation in closed vessels. The pro- 
ducts appeared to he, however, much more impure, the methylic alcohol 
and acetic acid especially. We shall now give the details of the successful 
distillations. 



No. 7 . — Light Surface Peat . — Wood of Allen. 



1st charge 
2nd „ 
3rd ,, 



10 lbs. 
10 „ 
10 „ 



Total • . .30 lbs. = 234,246 grains avordupoise. 

Which yielded when perfectly burned : — 

Water 9lbs. 8 ozs. 6 grs. = with 1240 grains separated from tar to . 74,206 

Tar 5,880 

Ash 5,840 

Gas and non-condensed vapours estimated as loss .... 148,320 



Total • 

The tar yielded : — 

Paraffine . 

Oils 

Charcoal . 

Gas 

Total 



. . . . 234,246 

. 396 grains 

. 2860 „ 

. 987 „ 1 From distillation 

• 1637 „ J of the tar. 

. 5880 grains. 
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The water yielded : — 

Chloride of Ammonium 
Acetic Acid . 
Pyroxylic Spirit 



2370'7 grains. 
420-17 „ 

371 „ 



No. 9 . — Dense Peat . — Wood of Allen. 



1st charge . 
2nd „ 

3rd „ 



. 1 1 lbs. 8oz. i 

• 13 » 0 „ 

. 11 „ 4 „ 



Total . . 35 lbs. 12 oz. = 274,500 gr ains avoirdnpoise. 



Which yielded when perfectly burned ; — > 

Water 10 lbs. 13 oz. 130 grains = 'with 1021 grains of water from tar . 

Tar 

Ash 

Gas and non-condensed vapours 



84,191 grains. 
6,576 „ 

19,840 „ 

163,953 „ 



Total 

The tar yielded : — 

Paraffine 

Oils 

Charcoal 

Gas 

Total 

The water yielded : — * 

Chloride of Ammonium 
Acetic Acid 
Pyroxylic Spirit 



274,560 grains. 



> 236 grains. 

. 2600 „ 

. 1220 „ 1 From distillation 

. 2520 „ j of tar. 



. 6576 grains. 



2237’4 grains. 
737 „ 

431 „ 



No. 24 . — Shannon (No. 4). 



1st charge 
2nd „ . 

3rd „ . 



18^ lbs. 

17 „ 

18 „ 



Total 



53£ lbs. = 407040 grains. 



Which yielded when perfectly burned : — 



Water 120,812 grains, which with 560 grains from the tar, = . 121,372 grains 

Tar 9,241 

Ash 11,690 

Gas and non-condensed vapours . 264,727 



Total 407,040 



The tar yielded : — 

Paraffine 
Oils . 

Charcoal 

Gas 

Total 

The water yielded : — 

Chloride of Ammonium 
Acetic Acid . . 

Pyroxylic Spirit. 



. 487 grains. 

. 4120 „ 

. 1896 „ 1 From distillation 

. 2738 „ j of the tar. 



. 9241 grains. 



1SGS-S grains. 
711 „ 

432 „ 
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Part JV. — Examination of the Gases evolved during tee Distilla- 
tion of Peat in a blast of Air. 

According to Mr. Reece, the gases evolved during the distillation of peat in 
a blast of air are combustible; hitherto we have not succeeded in obtaining any 
combustible gas under such circumstances. Our experiments upon this point 
were conducted in a great variety of ways. Not having succeeded in obtain- 
ing any combustible gas in the experiments just detailed, we tried a slower 
blast, and a stronger and more rapid blast, but without effect. In the experi- 
ments where we succeeded in effecting complete condensation, every circum- 
stance was favourable to the production of such a gas, if the views of Mr. 
Reece be correct, nevertheless, the gas was incapable of igniting at every 
period of the distillation. According to him, the whole of the coke is con- 
verted in carbonic oxide; now as this gas is only formed at a high temperature, 
or at least is only formed as the largest product at a high temperature, it could 
not be expected thst it would be formed at the temperature necessary to distil 
the peat with due attention to the formation of tar and ammonia. On the 
other hand, it ought to he formed where the combustion is very rapid, but where 
the tar and water are nearly all lost ; but even under such circumstances we 
did not obtain any gas capable of igniting. 

The gases evolved from such a distillatory blast furnace as that described by 
Mr. Reece, would according to him consist of carbonic oxide, nitrogen, and 
carbo-hydrogen. The relative proportions of these gases must of course depend 
upon the force of the blast and the rapidity of the combustion ; hut if we sup- 
pose that a complete distillation of the turf would have taken place before 
the resulting coke could come in contact with the oxygen of the blast, and 
that the whole of the coke was then converted into carbonic oxide, we would 
have the most perfect theoretical conditions of the case, and under such cir- 
cumstances at least, the gas ought to possess all the qualities demanded by 
Mr. Reece. Now if we assume that 100 tons of peat yields 35 tons of coke 
and 250 tons of combustible gases, there would be formed a mixture of 
g-ases containing 81 *6 tons of carbonic oxide, 186* 80 tons of nitrogen, and 20 
tons of combustible gases; that is, about 2 volumes of nitrogen to 1 of carbonic 
oxide, and about of carbo-hydrogen, or about 2 volumes of non-combustible 
gas to of combustible gas ; but such a mixture is slightly explosive when 
mixed witha little air, although under certain circumstances it will burn, pro- 
vided the orifices are large and the pressure very small. " Even a mixture of 3 
volumes of nitrogen and 1 of carbonic oxide, or one of a mixture of 1 volume 
of carburetted hydrogen and 1 of carbonic oxide will bum when large sur- 
faces are exposed to the air, and no pressure exerted, for even carbonic oxide 
in a pure state burns with difficulty under a slight pressure, and owing to the 
small ^amount of heat evolved in its combustion as the experiments of Favre 
and Silbermann clearly show, scarcely at all from common Argand gas jets, 
unless first heated nearly red-hot. Thus, even with the most favourable theo- 
retical conditions, the difficulties of employing such a gaseous mixture as a 
sole source of heat would be very great, but in practice they would be still 
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greater. The carbo-hydrogen given off from turf consists in great part of marsli 
gas, and almost entirely of that gas when the distillation takes place at a low 
emperature ; and the whole of the carbon is never converted into carbonic oxide, 
a large quantity of carbonic acid being also always produced ; and even at low 
temperatures nothing but carbonic acid is produced ; it is therefore easily seen 
why we could not obtain a combustible gas. It would also appear that part 
of the carbo-hydrogen is decomposed by the action of the blast, especially if 
strong; for if the blast of air be stopped for a moment when the distillation is 
at its maximum, the gases evolved by heated turf burn, but the moment the 
slightest current of air is passed through the gases cease to be combustible. 
Even the current produced by the fall of water from a Brunner’s Aspirator is 
sufficient to stop the combustibility of the gases produced. From these con- 
siderations we may safely conclude that, in practice, if it is found necessary to 
produce carbonic oxide, the temperature must be so much raised that it will 
be impossible to obtain tar ; and that if the process is carried on sufficiently 
slowly to obtain tar, no carbonic oxide will be obtained. 



No. VI. 

TABLES REFERRED TO IN GENERAL REPORT. 



Representing the Specific Gravities, and containing Descriptions 
of the Specimens, and the names of the Localities from whenbe obtained. 




0-247 

0-307 

to 

0-337 



Excessively light spongy 
surface peat of a reddish 
brown colour, composed 
almost entirely of Sphag- 
num species still distin- 
guishable 



Locality from whence obtained, and General 
Observations. 



From the immediate neighbourhood of 
the town of Monastereven. 



2 



3 



0-405 



0-669 



Light surface peat, of a 
pale reddish brown co- 
lour, containing small 
roots of Erica, and leaves 
of grasses and carex . 

Rather dense peat from 
the same bog as the last- 
mentioned specimen. Of 
a dark reddish brown co- 
lour. Structure of moss 
still distinguishable, but 
species difficult to be de- 
termined ..... 



Both specimens from Mount Lncas Bog, 
lying one mile south of the town of 
Phillipstown, in the Kings County. 
According to Griffith’s survey, made in 
1810, this bog covers 6582 acres. Its 
highest point above high water of 
Dublin Bay, 294 feet, and lowest point, 
214 feet, and its average thickness 18 
feet. The entire district about this 
town is covered with bogs, averaging 
from 1000 to S000 acres in extent, 'and 
having an average depth of from 18 to 
20 feet. 



4 



0*235 

0*507 

to 

0-598 



Light reddish brown fibrous i From Ticlinevin, in the county of Kil- 
moss peats. The Spbag- j dare, close to the twentieth lock on the 
iium almost unaltered, as Shannon Harbour Branch of the Grand 
well as ithe leaves of carex j Canal, which here forms a kind of 
and other plants, arid the : boundary between the Timahoe and 

roots of species of Erica, j Lullymore Bogs. The specimen was 
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Table I. — continued. 



Number 

of 

Specimen. 


Specific 

Gravity. 


Description. 


Locality from whence obtained, and General 
Observations. 








obtained from the north-eastern extre- 
mity of the Lullymore Bog, which is, 
in reality, but the western continuation 
of the Timahoe Bog, the only natural 
boundary being a ridge of gravel. It 
contains 16,247 acres. Its highest 
point is 256 feet above high-water in 
Dublin Bay, and its lowest 214 feet. 
Its average depth is 20 feet, but it 
reaches in some places 40 feet. 


5 


0-310 


Upper layer of fibrous or 


From Derrvmullen, the station of the 




0-347 


red bog, composed en- 


Irish Amelioration Society. This bog 




to 


tirely of Sphagnum, 


is a small detached part of the Lully- 




0-396 | 


Hypnum, and other 
mosses, the species of 
which can be readily 
distinguished 


more Bog, lying between its south- 
eastern extremity and that part of the 
Great Timahoe Bog called the W ood of 
Allen, from which Nos. 6, 7, and 8 
were obtained. 


6 


0-596 

0-657 

to 

0-701 


Dense peat, of a blackish 
brown colour. Vegetable 
structure nearly oblite- 
rated. Roots of Erica, 
leaves of grasses aud 
carex, and twigs of hazel, 
and apparently of birch, 
sometimes found . . 




7 


0-335 


j Light surface peat, pale 
1 yellowish brown, moss 
very open, grained, and 
i fibrous. Principally com- 
posed of Sphagnum, 
1 Hypnum, &c. The spe- 
! cies of which may be 
j readily distinguished 


Nos. 7, 8, and 9 were obtained from the 
Wood of Allen, which forms part of 
the Great Timahoe Bog, lying to the 
north-east of the Grand Canal to 
Shannon Harbour. The specimens were 
obtained from the part of the bog close 
to the banks of the canal, about two 
mile3 from Robertstown, in the County 
Kildare. The Derrymullen Bog, last- 


a 


0-371 


Middle layer of same bog. 


mentioned, may be considered as part 






Colour, deep reddish 


of this bog ; the greater part of it, how- 




0-581 


brown. Mass tolerably 
compact, but still fibrous. 
Structure of the moss very 
indistinct. A very few 
roots of Erica and small 
twigs of birch and alder, 
and scales of fir . 


ever, lies at the opposite side of the 
canal, and between the latter and the 
branch to Athy. The distance between 
where the specimens 6, 7, and 8 were 
obtained, and the works of the Irish 
Amelioration Society, not being quite 
two miles. Timahoe Bog, according to 
Griffith’s survey in 1810, contains 


9 


0-639 


Lower layer of the same 


12,878 acres. Highest point of the bog 




to 


bog. Mass compact and 


above higli-water. 289 feet ; lowest 




0-672 

| 

I 


dense. Colour, deep 

blackish brown. Frac- 
ture earthy, appearing 
almost conchoidal, aud 
exhibiting a resinous 
lustre when rubbed. All 
appearance of vegetable 
structure nearly oblite- 
rated ...... 


point, 232 ; average depth, 25 feet. 
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Table I. — continued. 



Number 

of 

Specimen. 


Specific 

Gravity. 


Description. 


Locality from whence obtained, and General 
Observations. 


•jo 


0-398 

to 

0-471 


A good compact peat of a 
blackish brown colour, 
principally consisting .pf 
moss, but having a geSti 
deal of roots of Erica, 
and of grasses, cares, and 
an intermingled vegetable 
structure, a good deal 
obliterated. Used ex- 
tensively in Dublin as a 
fuel ...... 


From the Riversdale Bog, which is a 
detached part of the Bracklin, Lys- 
clogher, and Eilconnican Bogs, which 
cover a surface of 9634 acres, near the 
town of Kinnegad, and lying imme- 
diately on the banks of the Royal 
Canal, and close to Hyde Park de 
mesne. Highest part of bog above high- 
water level in Dublin Bay, '17 2*9 feet; 
lowest part of drainage below the sum- 
mit of the bog, 60-9 feet. Average 
depth of Riversdale Bog, 12 to 13 feet, 
and of the great great bug, about 23 
feet, reaching in some places 36 feet. 


11 


0; 984 
with a 
few 
bricks 
from 
O-4-lo 
to 

0-496 


An excessively hard, black, 
compact peat. Vegetable 
structure completely obli- 
terated. Some bricks of 
peat exhibit a perfectly 
resinous conch oidal frac- 
ture, Scales of fir trees 
and twigs of birch, alder, 
&c., sometimes occur. 
A valuable fuel, for 
which purpose a consi- 
derable quantity is sent 
to Dublin .... 


From the Baltinoran and Rawson Bogs, 
close to the town of Kinnegad. This 
bog covers only a surface of 1382 acres, 
but it may be considered as merely a 
detached part of the great bogs of Toor, 
Mullagharush, Sidebrook Ring, Tub- 
berdaly, &c., and which contain about 
20,000 acres, with au average depth of 
20 feet. Highest point of Baltinoran 
Bog above high-water in Dublin Bay, 
267*2 feet, and lowest part of drainage 
below the summit of the bog, 40 • 6 feet. 
Average depth, 18 feet. 


12 


0-650 

to 

0*713 


A very dense dark reddish 
brown peat. Vegetable 
structure only occasion- 
ally perceptible, with the 
exception of some leaves 
of the Iris pseudacorus, 
or common flag, and of 
carex, and a few roots of 
Erica quite perfect, but 
probably these are derived 
from an admixture of the 
skraw, or surface layer of 
peat ...... 


From Auadruce and Cloncreim, near the 
eighteenth lock on the Royal Canal, 
about one mile from Hyde Park. 
This bog covers 1,288 acres. Its 
highest point above high-water in Dub- 
lin Bay, is 255*5 feet; lowest part of 
drainage below the summit of the bog, 
24*5 feet Average depth, about 22 
feet, sometimes reaching 35 feet. 


13 


0*476 

to 

0*571 


Rather dense peat of a 
dark reddish brown co- 
lour. Structure of Sphag- 
num very indistinct, but 
leaves of the flag, aud 
stems and roots of Erica 
occur in a perfect state. 
Structure compact . . 


From the bogs of Rathconnel, Wood 
Down, and Great Down, near the 
Royal Canal, two miles east of Mul- 
lingar. Average depth of bog, 18 feet; 
greatest depth, about 30 feet. Highest 
point of bog above Dublin Bay, 336*2 
feet, and lowest part of drainage below 
summit of bog, 43-5 feet. 


14 


0*219 

0*2*20 

to 

0*303 


1. 

Upper'layer of fibrous bog. 
Moss spongy, and of a yel- 
lowish red colour. Com- 
posed of almost pure un- 
altered Sphagnum, with 
occasional roots of carex, 
erica, &c. ..... 


The hogs in the immediate neighbour- 
hood of Banagher are Coolgowny and 
Garbally, 3688, — Glaston and Stream- 
stone, 1341 acres. The latter is 1£ 
miles from the Shannon, and is in 
many places nearly as low as its summer 
level. Between these bogs and the 



F 
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Appendix. 

Table I. — continued. 



Number 

of 

Specimen. 



Specific 

Gravity. 



15 0*3S0 



to 

0*409 



16 



0*36*2 

0*421 

0*527 



17 



0-300 

0*315 

to 

0*356 



18 



0-924 
with a 
few 

brickB as 

low .13 

0*466 



19 



1*058 
with a 
very few 
bricks as 
low as 
0*546 



20 



0*401 

0.500 

to 

0*541 



Description. 



' Locality from whence obtained, and General 
Observations. 



2 . 

A rather compact peat, of 
a reddish brown colour. 
Vegetable structure still 
very perceptible, but im- 
possible to distinguish 
species. Hoots of erica 
very abundant, but 
greater part evidently de- 
rived from mosses » . 



Shannon are several patches of red hog 
of no great depth, and generally in the 
condition of quagmire. Immediately 
east of these latter are several large 
bogs, lying along to the south of the 
Grand Canal. The total number of 
acres in this group of bogs is 36,417, 
with an average depth of more than 20 
feet.. 



3. 

A still more compact peat 
than No. 15, but still 
consisting of fibrous or 
red bog. Colour, a light 
reddish brown. The 
structure of the mosses 
still visible, but species 
could not be discrimi- 
nated. Roots and leaves 
of car ex exceedingly 
abundant ..... 

Light surface peat of a 
pale reddish brown. 
Mass spongy, and com- 
posed of almost unaltered 
Sphagnum, with a lew 
stems and roots of erica ■ 

A rather compact peat of a 
light reddish brown co- 
lour, evidently fibrous or 
red bog, but near where 
it passes into compact 
black peat. Structure of 
mosses gradually dis- 
appearing, but still quite 
perceptible. Abundant 
remains of cares and of 
the grasses .... 

Exceedingly dense, dark, 
blackish brown peat. 
Fracture earthy, some- 
times concboidal. Vege- 
table structure almost 
completely disappeared, 
but where apparent, re- 
mains of carex, grasses, 
and erica abundant . . 



A rather dense peat of a 
blackish brown colour, 
in which the structure of 
the moss is no longer 



From the bogs of Clonfert and Kilmore, 
at the mouth of the River Suck where it 
Falls into the Shannon near Banagher. 
These bogs cover 9615 acres, and form 
part of a group of bogs which stretch to 
Ballinasloe, and include altogether 
14,481 acres, with an average depth of 
30 feet. The bottom of the bog is 
frequently 10 feet below the surface- 
water^ in the Suck or Shannon, but 
there is in every part sufficient fall from 
the surface. 



Athlone Bog, which covers only 
891 acres, but it forms part of a very- 
large and important tract of bo®s 
stretching from below Shannon Brido-e to 
Lough Rae on the one side, andto°Bal- 
lmasloe on theother, and is then bounded 
or inclosed on two sides by the rivers 
Shannon and Suck. The whole tract 
of bog covers 29,063 acres. Athlone 
.Bog has an average depth of 25 feet, 
and is sufficiently elevated above the 
Shannon to be entirely drained. 

Specimen, most probably, from either 
Gurragh or Clonburne Bogs, near Shan- 
non Bridge, at the mouth of the Suck, 
and thus forming part of the Iast-men- 
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Table I. — continued. 



Number 

of 

Specimen. 


Specific 

Gravity. 


Description. 


Locality from whence obtained, and General 
Observations. 






visible, but abounding in 
remains of carex, grasses, 
and roots and stems of 
erica. These latter ap- 
pearing to have grown on 
a dense peat, and finally 
got mixed up with the 
soft moss ..... 

A dense peat of a dark 
reddish brown colour. 
Remains of carex and 
grasses very abundant ; 
but Sphagnum much 
compressed, and struc- 
ture very indistinct . . 


tioned district. The Cullagh and Clon- 
burue Bogs lie east of the Suck, which 
separates them from the Clonfert Bogs 
on the west side. These bogs cover 
3394 acres, and are from 27 to 30 feet 
average depth, and are very well capable 
of being drained. The entire district of 
bogs on both sides of the Suck covers 
about 86,000 acres. 


21 


O' 485 
to 

0-591 

and 

0-811 


Nos. 21, 22, 23, 24, 25, 26, “27, are speci- 
mens of the peats employed as fuel in 
the steam-vessels on the Middle Shannon, 
and obtained from the bogs along the 
river. 


22 


0-276 

to 

0-284 


2. 

A light fibrous peat of a 
reddish brown colour. 
Evidently formed from a 
great number of plants. 
Structure of moss very 
distinct. Species of 

Sphagnum and Hypnum 
distinguishable. Remains 
of carex and grasses, with 
roots of erica, aud bark 
of birch, and probably 
alder ; twigs abundant . 


' 


23 


0-387 

0-611 

to 

0-641 


3. 

A very dense peat of a 
blackish brown colour. 
Mass compact. Vege- 
table structure very in- 
distinct. Remains of 

carex abundant and roots 
of erica frequent. An 
excellent turf for fuel . 




24 


0-724 

to 

0-983 


4. 

A very dense blackish 
brown compact peat. 
Vegetable structure al- 
most obliterated. Frac- 
ture earthy. Full of 
tubes of the bark of hazel, 
birch, and alder, and oc- 
casionally scales of pine 
bark, and leaves of carex 




25 


0-241 

0-464 

to 

0-501 


5. 

A rather dense reddish 
brown peat. Structure of 
mass very indistinct. 
Carex leaves still un- 


F 2 
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Appendix . 

Table I. — continued . 



Number i 
of 

Specimens. 


Specific 

Gravity. 


Description. 


Locality from whence obtained, and General 
Observations. 






altered, and occasionally 
a few fragments of twigs 
and roots . . . • • 




26 


0-363 

0-419 

to 

0-540 


6. 

A rather compact and mo- 
derately dense peat of a 
dark reddish brown co- 
lour. Structure of moss al- 
most obliterated. Abund- 
ance of leaves, stalks, and 
roots of carex, grasses, &c. 


■ 


. 27 


0-725 

to 

0-991 


7. 

An exceedingly dense peat 
of a jet black colour. 
Structure of moss com- 
pletely disappeared. 

Fracture earthy, tending 
to conchoidal, assuming 
resinous lustre when 
rubbed. Abundance of 
remains of carex leaves, 
and a very few fragments 
of bark, apparently of 
hazel ...... 





Table II.' — Representing the Percentage of Water, Ash, Charcoal, Volatile 
Matter, of the preceding specimens of Peat. 



t | 

Jt 


! | 


< 


1 

o 


Volntilo 

Matter. 


a s 

1 is 
2» 




< 


| 

6 


Volatile 

Matter. 


1 


16-560 


1-320 


36-480 


45-610 


15 


21-687 


1-997 


35-846 


40-470 




19-452 


1-992 


31-699 


46-857 


16 


22-205 


1-383 


37-537 


38-875 


3 


16-394 


3-305 


33-247 


42-054 


17 


21 -024 


1-400 


38-085 


39-491 


4 


17-091 


2-629 


34-522 


45-758 


18 


20-323 


1-538 


37-574 




5 


IS -570 


1-986 


34-102 


45-34-2 


19 


29-734 


2-349 


33-641 


34 276 


6 


19-400 


6-840 


37-102 


36-650 


20 


22-161 


1-190 


38-938 


37-711 


7 


16.497 


2-745 


36-695 


44-063 


21 


•24-383 


1-345 


39-600 


34 672 


S 


10-446 


4-750 


41-031 


43-773 


22 


21-004 


2-474 


35-470 


41-052 


9 


18-003 


7-898 


38-768 


35-331 


23 


33-270 


2-301 


32-491 


31-938 


10 


18-915 


1-251 


35-202 


44-632 


24 


29-557 


2-976 


36-463 


31-004 


11 


23-903 


5-266 


34-023 


36-808 


25 


24-783 


1-317 


33-520 


40-380 


12 


23-152 


3-100 


40-300 


33-448 


26 


23-433 


1-316 


39-554 


35-697 


13 


19-704 


1-920 


34-400 


43-976 


27 


20-681 


2-464 


36-520 


40-335 


14 


23-812 


1-828 


35*186 


39-174 
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Table III. — Representing the Percentage of [Nitrogen in different Peats. 







1. 






2. 




Number 

Specimen 


Quantity of 
Peat 

employed. 


Quantity of 
Platinum 
found. 


Nitrogen 
per cent. 


Quantity of 
Peat 

employed. 


Qnantity of 
Platinum 
found. 


Nitrogen 
per cent. 


1 


Grains. 

17-65 


Grains. 

1-401 


1-1278 


Grains. 

21-84 


Grains. 

1-944 


1*2648 


2 


18-41 


1*906 


1-4713 


11-66 


1-174 


1-4316 


3 


17-47 


1-062 


0-8641 


13-41 


0-846 


0-8971 


4 


19*10 


2-550 


1-8972 


9-82 


1*296 


1-8761 


5 


24*87 


1-833 


1-0476 


12-60 


0-957 


1-0798 


6 


27-61 


1-645 


0-8467 


13-41 


0-806 


0-8547 


7 


16-42 


1-456 


1-2601 


22-60 


1-314 


1-2576 


8 


36*58 


2-93 


1-1382 


14-92 


1-177 


1-1212 


9 


42-68 


2-32 


0-7724 


13-97 


0-827 


0-8416 


10 


11-03 


0*401 


0-5166 


21-60 


2-834 


0-6071 


11 


29*971 


3-663 


1 • 7364 


14-03 


1-623 


1-6437 


12 


23*954 


1-315 


0-7799 


15-10 


0-795 


0-7486 


13 


12*464 


0-282 


0-40467 


24-70 


0-866 


0-4986 


14 


15*57 


1-012 


0-9234 


22-68 


1-606 


1-0062 


15 


7-679 


0-65 


1-2026 


25-81 


2-198 


1*2104 


16 


12-884 


0-451 


0-4973 


19 G7 


0*716 


0*5172 


17 


10-72 


0-7S6 


1-0417 


1S-75 


1*394 


1 • 0568 


13 


14*294 


0-6S3 


0-6788 


22-46 


1-132 


0-7162 


19 


14-18 


1-241 


1-2434 


21-97 


1 • 935 


1*2518 


20 


11*604 


0-789 


0-9660 


23-37 


1*596 


0-9706 


21 


12*624 


1-061 


1*1940 


17-11 


1-426 


1-1842 


22 


11-824 


0-798 


0*9588 


19-27 


1-288 


0 9502 


23 


23*15 


1-649 


1-0120 


11-08 


0-791 


1-0147 


24 


11*014 


1-315 


1*5962 


19-07 


2-261 


1-CS47 


25 


16-680 


1-193 


1-0161 


21-61 


1.531 


1 "0200 


26 


11-64 


0-792 


0-9678 


23 41 


1 • 625 


0-9S04 


27 


19-72 


1-320 


0-9510 


13-91 


0-948 


0-9684 



Table IV. — Representing the Percentage of Tar, Water, Charcoal, and 
Gas, obtained from the specimens of Peat subjected to Distillation. 



Number 


.5 d - 












of 

Specimen. 


l|l 

so §.a 

gz£ 

5 


Locality from whence 
obtained. 


Water. 


Tar. 


Charcoal. 


Gas. 


1 

2 

3 

4 

5 

6 
7 


2 and 3 ! 
7 
9 
4 

Ditto 

22 

24 


Mount Lucas Bog, 
Phillipstown . 
Light surface peat from 
the Wood of Allan 
Black compact, peat 
Wood of Allan 
Ticknevin 

Ditto, distilled with 
retort heated to 
redness . . . 

Upper Shannon . 
Upper Shannon. . . 


23-600 

32- 273 

38- 102 

33- 628 

32-098 

38-127 

21-819 


2-000 

3- 577 
2-767 
2-916 
2-344 

4- 417 
1-462 


37-500 

39-132 

32-642 

31-110 

23*437 

21*763 

18-973 

i 


36-900 

25- 018 

26- 4S9 
32-346 
42-121 

1 35-693 
57-746 








219-647 


j 19-463 


! 204-557 


| 256-313 








31-378 


2-787 


j 29*222 


j 36-616 
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Tabi-e V. — Representing the Percentage of the principal Commercial Products obtained from the Distillation of Peat, with the 
corresponding values given by Mr. Rees Reece. 





AMMONIA. 


ACETIC ACID. 
















1 


Number of.Nperimiin. 




| a, 

if 


ti 

■3-° 

51 . 

•ill 


•40 


J* 

I.! 


li- 

sts 

m 


Pyroxylin Spirit 
or Naphtha. 


Farad 


no. 


Volatile Oils. 


Fixed Oils. 






F 






l-Sa 


r a 


















1 .— PIiilliiKlown. 


0-302 


1-171 


8 




0-111 




0-092 


1 


0-024 


1 


0-684 


go 


0-409 




General Tulle No. 3. 
















~ 








« „ 






2. — Light HinTiuii 1 Peat 


0-187 


0-725 


$ 


0-200 


0-802 




0-171 




0-179 


J 


0-721 




0-700 




Ta Lie No. 7. 

3. —Ood of Allen, 


0-393 


1-524 


1 

5 


0-260 


0-419 


1 

s 


0-197 


g | 


0-075 


s 


0-571 


g o 


0-005 


11 


table No. 0. 






S 










Si 'i 




o 




’P.-9 


0-617 


■z'i 




0-210 


0-811 


~ J 








0-147 




0-170 




1-202 






Table No. 4. 


0-195 










= t 


0-101 


.!& 


0-19G 


’P.6 


0-816 


£1, 


0-493 




full icil heat. 

0, — Li i:l if surface peat 


0-404 


1-507 


| 


0-205 


0-299 




0-132 




0*181 




0-829 


§ - 
~ 3 


0-080 


Ij} 


— Shannon. 
Table No. 22. 


0-181 




at yield 


0-101 




y 






0-112 


1 


0-047 




0-260 


p 


Table No. 2-1. 














§ 




§ 










7) 


1-872 


7-259 


1 


1-338 


1-959 


1 


1-019 


1 


0-937 


I 


5-530 


|a*l 


3-850 






0-208 


1037 


| 


0-191 


0-280 


| 


0-146 


X 


0-134 


1 


0-790 


JM 


0-550 
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Table YI. — Representing the Elementary Composition of the varieties of 
Peat subjected to Distillation. 



% 1 
§ £L 

Zffi 


Correspond- 
ing No. on 
Table No. 1. 


Locality from 
whence 
obtained. 


® 6 . 
£* o, 3 

c* 


Water 

found. 


Carbonic 
acid found. 


Carbon. 


Hydrogen 


Oxygen. 


Nitrogen 

(Mean). 


Ash 

per 

cent. 


1 


2 


Surface peat, 


Grains. 

6-846 


4-209 


14-440 


58-694 


6-971 


32-8S3 


1-4514 


1-992 


2 


3 


Phillipstown. 
Dense peat, 


8-283 


4-395 


17-761 


60-476 


6-097 


32-546 


0-8806 


3-305 


3 


7 


Phillipstown. 
Light surface : 


7-166 


4-148 


15-303 


59-920 


6-614 


32-207 


1-2588 


2-745 


4 


9 


peat, Wood . 
of Allen. 
Dense peat, 


9-304 


4-451 


19- 175 


61-022 


5-771 


32-400 


0-8070 


7-898 


r 


4 


Wood of Al- 
len. 

Tichnevin . 


8-174 


4-S16 


17-541 


60-102 


6-723 


31-288 


1-8866 


2-629 


6 


2 2 


Upper Shan- 


8-305 


4 -282 


17-825 


60-018 


5-875 


33*152 


0-9545 


2-474 


7 ' 


24 


uon — No. 2. 
Upper Shan- 


S-667 


i 4-250 


1S-S36 


61-247 


5-616 | 


31-446 


1-6904 


2-976 






non — No. 4. 




1 















JVo/e. — In calculating the percentage of the carbon, hydrogen, &c„ the ash "was first subtracted, 
in order that the true composition of the organic portion of the peat might be obtained. 



Table YII. — Representing the proportions of "Water, Tar, Ash, and Gas, 
obtained by the Distillation of Peat in a blast of air, with the corre- 
sponding results obtained with a closed retort. 



Number. 


.5 ~ 

\'~o 

oz 1 


1 

] 


Water. j 


Tar. 


Aslu 


Gas. 


Locality of 
Specimen. 


1 

In In 

blast of ! closed j 
Air. i Retort. j 


In 

blast of 
Air. 


In 

closed 

Retort. 


j 

! In 

[ blast of j 


In 

closed 

Retort. 


In 

blast of 
Air. 


1 ' 


7 




















Wood of Allen. 


31-678 32-273 


2-510 


3-577 ; 


-2-493 1 


2-745 


63*319 


2 


9 


Dense peat, Wood 


j 


















30-663 j 38-102 


2-395 


! 2-767 


7-226 


7*898 


59*716 


3 


24 


Shannon — No. 4. 


29-818 j 21-819 


2-270 


j 1-462 


2-871 


2-976 


65-041 



Table YIII. — Representing the Percentage of Ammonia, Acetic Acid, Pyroxylic 
Spirit, Paraffine, and Oils obtained by the Distillation of Peat in a blast 
of air, and the corresponding results obtained with a closed retort. 



1 






Ammonia. J 


Acetic Acid. 


Pyroxylic Spirit. J 


Paraffine. j 


Oils. 


s 

1! 
z. j 


1“ 
5 2 


Locality of 
Specimen. 


In a blast 
of Air. 


p 

'HiS 


a 

e * 




j! 


{ 




II 


-< 


1« 

|l 


1 i 


7 


Light Sur- 


























face Peat, 
Wood of 
Allen . 




0-187 : 


0*179 i 


0-206 


0*15S 


o*i7i ! 


0-169 


0-179 


1-220 


1-431 


2 


9 


DensePeat, 


























W'ood of 
Allen 


0-344 


0-393 


0*268 


O’SSG 


0-15G 


0 197 


0-066 


0-075 


0-946 


1-136 






















0-112 


1-012 


0-913 






No.,4. . 


0-194 


0-181 


0-174 


o-ior 


0*106 1 


0*119 








3) 


860 


761 


621 


j 653 


420 


487 


374 


366 


3-17S 


3*530 




Average 


287 


254 


2U7 


i 218 


140 


162 


125 


122 


1-059 


1-177 



Printed image digitised by the University of Southampton Library Digitisation Unit 








I. 


II. 


III. 


IV. 


V. 


VI. 


VII. 


VIII. 


IX. 


X. 


XI. 


XII. 


XIII. 


XIV- 


Potash 


O’ 3112 


1-323 


0-461 


0-401 


0-221 


0-198 


0-491 


0-211 


0-247 


0-641 


0-347 


0-181 


0-291 


0-966 


Soda 


1-427 


1-902 


1-399 


1-330 


0-712 


0-590 


1-670 


0-051 


0-496 


1-875 


0-679 


0-550 


0-586 


1-038 


L,mo 


26* 113 


36-496 


40-920 


37-873 


33-240 


25-860 


33-037 


29-716 


24-944 


22-702 


45-581 


29-323 


38-G92 


35-113 


Magnesia 


3-392 


7-634 


1-611 


5-127 


1-904 


1-207 


7-523 


1-204 


1-285 


6-809 


1-256 


3-425 


2-372 


4-687 


Alumina 


4-180 


5-411 


3-793 


0-271 


0-240 


0-371 


1-686 


0-298 


0-360 


1-109 


0-129 


0-072 


0-408 




Peroxide of Iron . . . 


11-591 


15-608 


15-969 


14-802 


12-760 


18-746 


13-281 


20-372 


19-405 


29-854 


15-974 


19-095 






Phosphoric Acid . . . 


1-461 


2-571 


1-406 


1-257 


1-222 


0-874 


1-438 


1-066 


0-242 


2-019 


0-188 


0-975 


0-878 


0-828 


Sulphuric „ . , . 


12-403 


14-092 


14-507 


11-814 


21-470 


23-630 


20-076 


22-664 


10-742 


16-381 


44-371 


16-238 


14-822 


25-409 


Hydrochloric,, . , . 


1-568 


1-482 


0-983 


1-367 


0-840 


0-622 


1-747 


0-439 


0-335 


1-591 


0-337 


0-63G 






Silica in Compounds de-1 
composablc by Acids . / 


0-980 


3-595 


1-111 


1-002 


1-672 


0-896 


2-148 


0-645 


1-082 


0-737 


1-043 


3-255 


5-808 


5-607 




2-519 


2-168 


























composable by Acids ./ 




4-722 


13-147 


14-430 


7-683 


11-180 


26-789 


14-505 


2-653 


8-884 


14-181 


4.340 


Carbonic Acid . . . 


3-695 


7-761 


5-040 


9-722* 


2-060 


12-240 


8-340 


0-782 


13-890 


1-470 


16-120 


15-984 


5-842 


5-003 


Total .... 


9-691 


100-043 


9-307 


9-688 


9-488 


99-654 


99-120 


99-228 


98-817 


99-693 


99-678 


99-218 


100-74 


-»•»» 



CT ll^r^r -b0n i°v‘ 0 i d f ?r nd b J r 1 f. 3£ P (:ri,T '« nt is >“ “early every case much less than that required to saturate the lime, supposing the whole of the 
of the CO to St M su phate of bme > 1,113 13 accounted for by the high temperature necessary to incinerate the peat having driven off the greater part 
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7 4 Appendix. 

Remarks on the results presented by the Tables. 

1. That the percentage of ash, as a general rule, in the peats of the Bog of 

Allen is very small. 

2. That the percentage of sulphate of lime and of phosphoric acid, although it 

is in general greater in the deep layers of turf, does not appear to he 
dependent upon position in the bog, hut rather upon local circumstances. 

3. That nearly the whole of the alkalies originally existing in the plants 

which have formed the peats, have been removed, together with a large 
amount of the phosphates, during the formation of the peat. 

4. That the amount of silica is, in general, very small, especially in the true 

fibrous peats. 

5. That, on the whole, the ash of peat must form an excellent manure, pro- 

vided other sources of obtaining alkalies exist. 

6. That, as a general rule, the lower layers of peat of the same hog contain 

less nitrogen than the surface layers, but, nevertheless, no general rule 
can he formed upon the subject, as some varieties of the densest peats 
yield a larger amount of that element than the upper or lighter kinds ; — 
in some cases even double as much. The percentage of nitrogen in a 
specimen of peat, appearing to depend in a great measure upon the 
relative proportion of the remains of seeds, &c., which may exist in it. 

7. That the results of the carbon and hydrogen determinations show a 

singular uniformity of composition in the turfs, if we subtract the per- 
centage of ash, and that the lower peats in general contain more carbon 
than the surface layers — results which agree in the most perfect manner 
■with those obtained by Mulder and Reguault, which are given in the 
Appendix. 

S. That the determinations of charcoal have given very high results, hut 
such as correspond perfectly with the results of the carbon and hydrogen 
determinations, the densest peats giving the highest percentage, the 
limits of difference being, however, very narrow. 

9. That the products of distillation of equal weights of dense peat and of 
light surface peat are very nearly of equal value: a point of con- 
siderable importance. 

10. That the principal difference observed between the proportions of the 

products of distillation of different peats is in the amount of water 
and of charcoal, both these being in general less in the dense 
peats than in the surface peats, owing to the fact that the water is 
liberated very slowly from the former, and has a longer time to act 
upon the surface of each brick, which generally attain a high tem- 
perature before the centres are even sometimes reached by the heat. A 
fact which is well exemplified by the results of the distillation of No 7 
Table IV. 

11. That the effects of an increase of temperature, such as we could command, 

in the distillation of peat, seems to act nearly in the same manner, the 
amount of charcoal being less, and the amouut of gas greater. The 
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relative proportion of the gases produced was evidently different, but all 
the other products were formed in nearly the same proportions. In the 
Ticknevin peat, the only one distilled at two different temperatures, the 
principal points of difference, besides that of the charcoal and gas 
already mentioned, was in the proportion of resins in the tar, which was 
much larger in that distilled at a low heat, than in that distilled with the 
retort heated to redness — a point which we have already noticed as 
being probably also the real difference between the tar upon which we 
operate and that obtained by Mr. Reece, and which therefore explains 
why he succeeded in purifying his tar by sulphuric acid. The difference 
is, however, not very large, at least not sufficiently so to warrant us in 
premising that this is the real cause why the sulphuric acid process did 
not succeed with us. 

12. That the whole of the nitrogen existing in peat is not converted into 

ammonia when it is distilled — and that the moderately dense peats 
appear to be the best suited for its formation, although such a rule can- 
not be considered as general, as is proved by the results obtained with 
the lightest of all the peats, No. 6, Table IV. 

1 3. That in all the essential points our experiments confirm the statements of 

Mr. Reece, as to the quantities of the different products obtained in the 
distillation of peat ; and in one respect do still further, inasmuch as 
they show that the upper layers of fibrous or red peat, which offers such 
an impediment to the reclamation of bogs, and is almost valueless as a 
fuel, is, as far as percentage of the ingredients yielded, of equal value with 
the lower layers of compact peat, which answers very well as fuel, and 
which is capable of affording the materials of soil, and which, on 
the other hand, would be much more expensive to cut than the upper 
layers, which require little or no drainage. 



No. VII. 

Supplemental Note of the Results obtained by previous 
Experimenters on Peat. 

In order to enable those interested in the matter to compare our results 
with those of other chemists who have examined the subject, we shall give, in 
the form of an Appendix, such of their results as have any connection with the 
points which we had under examination. 

A great number of papers have been published, from time to time, upon 
the subject of peat, especially in Germany; but very little has really been 
done towards a true history of the subject, the attention of every investigator 
having been directed to the study of the condition of the organic matter 
soluble in potash and ammonia. 

j Brandes and Gruner,* in an analysis of a turf from Pyrmont, showed the 
* Berz. Jahrb. VII. 200. 
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presence of sulphate of protoxide of iron, basic persulphate of iron, gyp- 
sum, and traces of phosphate of lime. In 1825 Bergema* published a very 
singular analysis, in which, among other matters, he states that he obtained 
oxide of iron 0*42, silica 3*8, sulphate of lime 4*5, phosphate of lime 2*7!!! 
per cent. L. Oberlin and L. A. Buchner f examined the ash of a dark brown 
fibrous moor peat from the neighbourhood of Strasburgh, which was easily 
cut, and readily burned with flame, and left 0*18 of ash, which was reddish 
gray, felt sandy, tasted saline-earthy, and was not fusible before the blowpipe. 
It was found composed of — 

a. — Peat soluble in water — consisting of common salt with a little gypsum . 0*19 

b. — Peat insoluble in water — consisting of carbonate of lime, carbonate of 

magnesia, phosphate of magnesia, phosphate of alumina, oxide of 
iron, sulphate of lime and silica o-81 

f 1.00 

This ash contained neither free or carbonated alkalies or sulphur compounds. 
None of the other analyses of ash published are of any value. 

The following table contains the results of all the determinations of charcoal 
and volatile matter which we could find. 





1 


2 


3 ! 4 


5 


l 6 


T 


8 


Water. . 
Charcoal . 
Volatile 1 
Matter j 
Ash . 


.. 

21-0 ! 
72-0 
7-0 


23-0 

72*2 

4-8 


17-3 

65-3 

17-4 


30-5 

22-0 

39-2 

8*3 


23-82 

73-63 

2-55 


22-67 

75-50 

1*83 


19*14 

72*80 

8-06 


23-66 

70*10 

6-24 




100-0 


100-0 


100-0 


100-0 


100-00 ; 


100*00 


100-00 ! 


100*00 



Nos. 1 and 2 were analyzed by Berthier.f No. 1 was from Rue, in the 
department of Somme; and No. 2 from New Abbeville, in the same 
department. 

No. 3. — Was a turf from Velleron (Vaucleuse), between Avignon and 
Tlsle. It was black light, and consisted almost entirely of moss. It was 
analysed by Diday.§ 

No. 4. — Examined by Sauvage,[| was from Secheval, in the arrondissement 
Rocroy and Nezieres. In these districts the turf occurs in large tracts on 
plateaus of the Ardennes, or at the sources of the small streams, and in nar- 
row valleys. The specimen examined was of excellent quality, brown, and 
pretty dense. 



* Buchner’s Report, XXI. p. 498. 

t Buchner’s Report d. Pharm., 1833, XLVI/p .185.; and Leonhard and Bronn, N. Jabrb 
a. Mmeralogie. 1837, p. 375. 

J Annal des Mines 3 erne Sfer. XI., p. 446. 

§ Annal des Mines 3 erne Ser. XIV., 299. 

|1 Annal des Mines, I., 521 _ - 
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Results of previous Inquiries. 

Nos. 5, 6, 7. and 8 were examined by Sir Robert Kane.* No. 5 was light 
surface peat, from Cappoge, in Kildare. No. 6, ditto, from Kilbeggan, in 
'Westmeath. No. 7 was deep seated tnrf from Kilbaha in. the County Clare ; 
and No. 8, ditto, from Cappoge. 

The- following table exhibits a series of determinations of carbon and 
hydrogen of different peats : — 









78 Appendix . 

compressed turf bricks from it. The facility thus afforded for obtaining good 
turf, and the high price of wood, as well as the great quantity necessary, ren- 
dered a comparison of the relative values of the turf and wood of great 
importance. The bricks experimented upon contained about 330 cubic 
inches, and the distillation was performed in a strong sheet-iron cylinder, 
from which the products were condensed, consisting of a thick yellow, 
becoming brownish towards the end, oil, and a stinking pyrogenous water. 
The gaseous products were not farther examined, hut were considered owing 
to the facility with which they burned, as carbonic oxide and carbo-hydrogen, 
and was estimated as loss. The coke obtained, was burned in a small furnace, 
and the residual ash weighed. Varieties which contained much wood and 
plants gave, by continued strong lieat, solid slags, which gradually decomposed 
in the air, A heap of such slags exposed to the air during the winter exhi- 
bited in the centre, which had become heated, a mass or nucleus which had 
sintered together, and which was several ells broad, and had a strong smell of 
sulphureous acid. It was lixiviated, a part of the ley evaporated to one- 
fourth its bulk and crystallized, and without the addition of either potash or 
ammonia, octohedral crystals of potash, alum, were obtained, contrary to the 
general belief that turf contains no potash. The potash in this case must 
either have been derived from the admixed slate, or from the decomposing 
plants mixed up with the peat, because, under similar circumstances, potash 
has been observed in the turf employed at the vitriol works at Trossin and 
Moschewig ; and indeed, as the results of our analyses show, it is never 
wholly absent from moor peat. 

We have not thought it necessary to reduce the weights to the English 
standard, as the value of the table consists entirely in the relative proportions 
of the products to one another. The Prussian pound, too, is very little more 
than an English pound. Thus, 1 pfnnd (Berlin), is = 9741 Dutch assen or 
grains; and 1 pound English is = 9439 ditto. Hence, they may for our 
purposes be considered as practically the same. The Prussian pound is divided 
in 32 loth , and each loth into four quentchen. Hence, one loth is equal to 
about half an ounce English, and one quentchen to about one apothecaries’ 
drachm. 
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Table A. — Results of Experiments made on the Dry Distillation of a Turf-Brick. 









A Turf Brick had 






Thia gavo by dry Distillatlu 




By incineration of tho 
Charcoal. 


Whole Turf, 

Weight of 
Combustible. 


Varieties of Turf. 




When dry. 


lass by Drying. 




Empyrcu- 
Acids, Ac. 


Gas evolved. 


Charcoal. 


Volalilo 

Products. 


Ash. 




W i,! fat 

LoUis. 


jil 


h 

p 


ill 


f-3 

P 


Gravity. 


1 


1 


i 


1 


1 


| 




1 




5 

1 


S 


1 


1. — From Crina, upper layer . 


373 


70-4 


53 


250-0 


320 


0-5471 


14 


3 


15 


3 


22 




17 


0-5 


5 


1-50 


47 


2-50 


2. , , middle layer. 


318 


58*5 


40 


241-5 


272 


0-0550 


16 


2 


12 


3 


10 


3 


14 


1-5 


2 


1-75 


43 


2-25 


3. — ,, underlayer . 


380 


45-5 


24 


284-5 


290 


0-4323 


33 


5 


» 


0-5 


15 




11 


0-5 


3 


3-50 


20 


0-50 


d.— Mass of turf exposed during 


334* 


129-5 


01 


200-5 


283 


0-3873 




1-5 


20-2 


0.2 


32 


0-4 


14 


2-75 


17 


2*25 


43 


1-75 


6. — Schmorz . . . . • 


309 


81.9 


03-5 


241-1 


245-5 


0-0355 


15 


3-5 


10 




37 


2-5 


20 




11 


0-50 


22 


1-50 


0. — Schnoditz . • • • • 


358* 


65-0 


58 


205-0 


305 


0-7314 


14 




13 


2 


31 




10 




21 




37 




7. — Hahnhulz 


315-5 


80-6 


87-6 


149*4 


258 


0-7846 


15 


3 


10 


0-6 


42 


2-5 


13 


3*5 


26 


3 


48 


3 


8. — Fragments of turf cemented 
with 0-18 per cent, of 
Haludiulz 


310-75* 


153*4 


115-5 


175*6 


211-25 


0-0171 


33 




■ 




54 


• 


41 




13 


2 


102 





2Vo!c.— The numbers marked thus * arc incorrectly stated in the memoir, as they do not correspond with the total of the parts. 
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